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Unit 1—Introductory Review 


Exercises 1.1a Pages 1-2 
1. 94+n;9-n; a’? +b°+c* 226 
+3 
2. 2r—3vt or 3Vt -2r d-11 
23. ——— 
3. xy; x(y); x-y; (x+y)(x — y) d 
24. 5d = 2d +900 
dd 
et 25. 2x + 3(2x) = 56 
xty) x+y? 26. (x+y) =x? +y? + 2xy 
x+y)(x-y)=x?-y? 27. (x-y) =x? +? -2xy 


28. 6c cents; 74 (50) = $1.00; — cents 
12 12 


. d#3d=12 29. dollars 
10. p=4s 30. The perimeter 
11. i=prt 31. 2ac+2bc 
12. i=.06(100)t i=.06(200)t i=.06pt ie -| ee | 
13. .06(pX2)=.12p: .06pt nn à 
14. 7+n=19 rs 
15. 10-1=9 and 10+1=11; 6-2=4 and 6+2=8 33. The length of the hypotenuse 
16. p-1andp+1; p-2 andp+2; p-2 andp+2 BS 
17. n+11=25 h ie 
18. r+2=22 
19. 7n-18=35 b 
20. s+15=90 34. perimeter 
21. 6x-1=95 35. average weight 
Exercises 1.1b Page 3 
173% 3071 


. À coefficient is a factor, while an exponent tells the number of times to use a quantity as a factor. 


2 
3. A rule of computation; answers will vary. 

4. Answers will vary; a positive or negative number whether an integer or a fraction. 
5 


. Answers will vary. 


Unit 1 Exercises 1.1a-1.1b 1 


Exercises 1.2a Page 4 : 


1241331 9. 10:10 12. (1) 40 (6) —40 
PT OR 10. —26: 26 (2)-40 (7) 40 
32.0 1a (6) 13 (3) -8 (8) —30 
4. -11:11 (13 (7) 3 (4) 18 (2) 20 
5. 13:13 (3) -6 (8) 13 (5)-140 (10) 169 
6. -3:3 (4) 7 (99222 13. 3.5-(-12)=3.5+1.2=4.7 ft. 
7 131: (5) 27 (10) 0 14. 4.3-(-1.2)=4.34+1.2=5.5 ft. 
aes 15. 4.3-(-.8)=4.3+ 8=5.1 ft 
16. 5.3—-(-.8) =5.3+.8=6.1 ft. 
Exercises 1.2b Page 5 
1. true 2. true 
3. true 4. false 
5. false 6. true 
7. true 8. true 
Exercises 1.3 Page 6 
1. 12+4+7x5=3+35=38 15. a=4, b=-2, c=-3 r=0 
DPT OCT 43 A = AP 14 42 8 r(a+b) _0(4+-2) 0 9 


: b+c —2+-3 -5 
3. (6-4) +8+-2=4+(-4)=0 


lon orne PT 
4. 18-6-8-25+12-5=18-500=-482 DU eee @ 
5. 8+2?-4-(10+7)-9=8+16-17-9=-2 vg) 3a, 2b BCA) 2-2) ie base 
Gio 8 5 2 18-9 3-20 18 == 32 "4b ac 4(-2) 4(-3) -8 -12 2°3 
7. 4*-3-2+-6=164+1=17 RES 
CNE 
Bisa 2)—7 
8. ( : | eet ASS f 18. OCR PS . 30) ER 
25 a po dab bn 2(4)(-2) (a 16 16 
epee 8-8 Ne 
CE = ot 2-37 -3=3 ERO 4 ata 2 ie 
5 19. 4h ab ACR ata RU 
10. [2?+(4+-1)(-5)]--2=[8+-15]--2=14 re eal Pt 
Pek Vi À 2 Re cn ee 
11. (12-5)-6+34+11=7-6+3+11=14411=25 Ob Nelo eae ee ee 
12. (12-5)-6+(3+11)=7-6+14=3 Na Sab 404 (Ep) Oa ST MB | Æ 


13. 5-|-10+6|=5-|-4|=5.4=20 


14. |6/-|-5|=6-5=1 
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aks 


22 


Exercises 1.4a 


Exercises 1.4b 


Zw BR Ww D 


ac+b _ 4(-3)+-2 _14 


Se-ac 5(-3)-4(-3) -15+12 -3 ‘3 


co pe A2 D 151 


be-a a (-2)(-3)-4 4 2 


Page 8 


. 2r—5s+4t 


3a? +b? 
7b-2c 


1+2n 


. 6c? + 3cd - 5d? 
. 4a+3b 


—5b 
4a —2b 
2x—4y 
—3x 


—x-4y 


. 4c+3d 


2c—5d 
6c —2d 


Pages 8-9 


+ — = 
2 


10. 
11. 
12. 
13. 


9. 


10. 


11. 


12. 


dl: 7h; 


© œ nm 9 um » 


2 


—4xy 15. 
ax 16. 


17b 

2a 

6ac 
6.9a? 
13.5m 
10a*b 
4.1x° y? 


5x?+ y? 13. 


—3x? + y? 
2x°+2y° 
2m+ n 

—6m+3n 

—4m+4n 


2a*b+ © 

-a’b+2c* 
a’b+3c* 
4r —5t 
2r -s+3t 

—3r+2s 


s+2t 15. 


3r+2s 


14. 


17. 
18. 
19. 


14. 


4x? y? 
14abc 
10x 
18ax 
4x3 
20bc 
a-—b+ec 
stn » 
2 3 
1 1 
—a ——C 
2 3 
2 près 
3 3 
Arte 
2 
a+ ab 
2a+2ab- b 
a — 3ab + 2b 
2a +b 
x+3a- y 
-2x- a+4y 
3x — 4a 
2x-2a+3y 


(continued) 
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Exercises 1.4b Pages 8-9 (continued) 
16. 4a-b+2c+3b-d-3a+3c+2d-4b+5a-4c-3d 
=4a-3a+5Sa-b+3b-4b+2c+3c-4c-d+2d-34d 
=6a-2b+c-2d 


17. 3x7 -2y?+14+3y? -4xt + y? -642x7+4-2y? + x° 
= 3x" 4x" +2x° +x" _2y? +3y +5? -2y?+1-6+4 
=2x" -1 

18. acx-bdy-2acx+3bdy+4acx-bdy 


= acx —2acx + 4acx — bdy + 3bdy — bdy 
= 3acx + bdy 


19. 6a? +7+5a—3a°+4a-7a’ -16a+ 4a’ -8 
= -3a° +4a° + 6a? —7a* +5a+4a-16a+7-8 
ed dal 
20. 2ay — 3ac —-4ay +4ac — bay + 5ac +1 lay —4ac—ay 
= 2ay —4ay — 6ay +1 lay — ay — 3ac + 4ac + Sac — 4ac 
= 2ay +2ac 
21. 2c-7d+6n+11m-3c-5n+8d-3m+10c+7n-24d-8c+4d 
— 3n — 8m-6n+m -3d+2m 
=2c-—3c+10c-8c-7d+8d-2d+4d-34d +1 1m - 3m -—8m+m 
+2m+6n-5n+7n-3n-6n 
=c+3m-n 


22 Sant = 342m? +4 4am + am? =2+5+ am? ~6 43am + 2a?m° -3am 
—3+8am+2-am° 
= Sam — 4am + 3am — 3am + 8am — 3a°m° + a°m° + a°m° + 2a°m° - a°m° 
+4-2+5-6-3+2 
= 9am 
23. 6x -5xy + 3y — 4x + 6xy — x — y + 3y — 2xy 
+ x +2xy — 3y + 6x + 4xy + y 
= 6x—-4x-x+x+ 6x — Sxy + 6xy — 2xy + 2xy + 4xy 
+3y-y+3y-3y+7y 
= 8x + 5xy +3y 
24. 2.5a" -3b"+2+5a" +2.5b" -7-4a" +2.5b" 
=2.5a" + 5a" —4a™ —3b" +2.5b" +2.5b" +2-7 


= 3.5a" +2b" -5 
2 1 1 
25. feet eae ee et a alee 
3 4 3 3 4 4 2 2 ? 
HA a8 y SERRE 
6 6 6 2 12 112 12 
ss PRE 
6 2 12 
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Exercises 1.4c 


— 
e 


2% 
x 
0 


=< 


x+2 


a-b 


eee SS ae i ee 
un 


Exercises 1.4d 


— 


20 


. 3x-2x? 
. —a-2x+3 


. —2a+2m 


oN AM PB W D 


. —x+3x?-10 


9. ous eo? 
34 4 5 


| 
| 
es | 
+ 
| 
(2) 
+ 
| 
LE 


10. a -a?+a 


11. Fr 45 


12. 3x7+4y° 
13. 4m° +3n' 


Page 10 
10. -m+2n 
11. 2a°b 
12. -mnx 
13. 2ab° 
14. —-4r 
15. -14xy 
16. 5xy - 2sn 
17. —-8b - 2cd 
18. Sn°r + 4w 
Page 11 
14.  2x- y 
+ (x-2y) 
3x3 
5x-2y 
— (3x-3y) 
det y 


15. a” ¢+ab+ac—b? +e 


16. 1+x 
+ (1 —x* 
2+x—-x? 
24 x = x? 


-(1 x +x?-x'} 


1+ 2x — 2x? +x? 


17. 3x7 —2x+1 


+ 2x-5) 
3x? = 4 
x?+x+1 


+ (2x? - 4x +3) 
x? -3x+4 
3x? — 4 

- (x? -3x+4) 


2x7 + 3x-8 


19. 
20. 
21. 
22: 
23. 
24. 
25. 


18. 


19. 


—2ab 

_—xy 

-3a" 

—16b?c? 

Tx2y3 

—8x 

7ab 
a-b-c 

+ (a+b+c) 
2a 
a-b+c 

+ (a+b-c) 
2a 

2a-2a=0 
3x4 — 4y? + 57° 


+ (2° _2y?- 3°) 
5x‘ = 6y? + 27° 


3x4 — 4y? + 523 
D (2x' ays 32°) 


x4 — 2y? + 823 


5x‘ — 6y? + 223 
- x*-2y? + 82°] 


Ax* + 4y? — 62° 
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Exercises 1.4e Pages 12-13 


Le b+(-a) 
=b-a 

2: x+(y 2) 
= X + y —Z 

3; 1-(r-s) 
=l-r+s 


4. m-(m-n) 
=m-m+n 
=H 

5. a+(-b+c} 
=a-b+c 

6. 4c+(d - 2c] 
= 4c+d -2c 
=2c+d 

7. a -(-b + 2a) 
=a+b-2a 
=-a+b 


11. 1-(t+v)+(u+v) 
=l-t-v+u+yv 


=l-t+u 


12. 5x-a+(1.5x+a) 


= ,5x-a+1.5x+a 
DR 


13. 3x + xy (y? +2xy + x?) 


= 3x? +xy- y? -2xy- x? 
270 xy =H" 
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14. 


— 
mt 


bee 
= 


— 
so 


a+b-(2a+2b)+(4b-a) 
=a+b-2a-2b+4b-a 

=-2a+3b 

a+2b+{14a-5b)-[6a +6b-- (a +4b)] 

= a+2b+14a -5b-[6a + 6b-a-4b] 

= 15a - 3b-[5a + 2b] 
=15a-—3b-5a-2b 

= 10a — 5b 

12a -[4-3b-(6b+3c)+b-8 -(Sa -2b-6)] 
=12a-[4-3b-6b-3c+b-8-5a+2b+6| 
= 124 -[-5a -6b-3c+2] 
=12a+5a+6b+3c-2 
=17a+6b+3c-2 
25-[10a-{11b-7)-(166-14)+(8b+ 6a —3)] 
=25-|10a-11b+7-16b+14+8b+6a-3] 
=25-10a+11b-7+16b-14-8b-6a+3 
=7-16a+19b 

x? —|x?—(1-x)]-[1+2?-(1-2)+23| 
=x) -[x?-142|-[14+27-142+23| 
=x) —-[x?-4x-1])-[x? +2? 4 x 


2 


mx? x XF A Nr 


=—2x* -2x+1 
Ta-|6+(3a-4)-7a-{4a-7)] 

= 7a—[6+ 3a — 4 Ta - 4a + 7] 

= 7a -[-8a +9] 

= 7a + 8a-9 

= 15a — 9 
B-y-fax+y-(27-y-2)-(5x + 7y - 2) 
=-y-f4r+y-2x+y+2-5x-7y+2] 
=3x-y-|-3x-5y +22] 

= 3x — y + 3x + 5y — 2z 

= 6x + 4y — 2Z 


21. r-s+t+u =(c?-d?)-(c? +a") +(c? +204 +a") +2cd 
=c dc -d +0? +2cd+ d* +2cd 
= c?+4cd-d? 

22. r+s-t+u =(c?-d?)+(c? +d?)-(c? +2cd +d") +2cd 
aC -d’? +c +d*-—c -2cd-d* 42d 
=c-d? 

23. r-s+t-u =(c? -d?)—(c? +d") +(c? +20d+4°)-20d 
=c-d'-c-8 +c +2cd+d* —2cd 
=c -d? 

24. s-r-u+t =(c? +d?)-(c? -d?)-2cd +(c? + 2cd +d’) 
= c?+d? -c?+d? -2cd+c? +2cd+d? 
= c? + 3d? 

Exercises 1.4f Page 13 

1. a+b+c-d 

=(a+b)+(c-d) 
2: x? —y —xy + y? -2x-2y 
=(x? - y)-(xy - y?)- (2x? + 29?) 
3. a-b-c-d 
=(a-b)-(c+d) 

Bea oe ax + x” x + x" 

ee) re) (re) 

5. a+b-c+d 

=(a+b)-(c-<) 

6. 1-2x-— 4x? + 8x3 -16x4 — 32x° 

=(1- 2x) -(4x? - 8x°) - (16x* + 32x°) 
as x? —y? + 2yz—-2 

=x? -(y? -2y2+2"] 
8. yt +4 x4 + 272-2? 


= y*+v" - (x4 ~ 2x? +2?) 


9. 


10. 


12. 


o -b* -2bd = d* 
=c? -(b? + 2bd +d?) 
ét Jed +d* =a" —ai +a" 
=c? + 2cd +d?-(a* +a? -a?) 
a’ +a-b+b’ 
=(a? +b) +(a-5) 
x? —2xy+y?-2x+2y 
= (x? - 2xy + y?)-(2x-2y) 
2-x°+2xy - y” 
= (x? - 2xy + y?) +2 
c+c-cd-d?+cd+d 
=(c?-c#)-(4?-cd)+(c+d) 
r+s —3rs+s?* 
=(r° +s)-(3rs 5?) 


a*+4a*b-b?+a-ab+b 
= (af + 4a%b)-(b° +ab)+(a +b) 
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Exercises 1.4g 


1: 
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— 4m 


—bm 
-(4 + b\m 


5 oy. 


Pages 14-15 


8. 


2: 


(2c-dk  (2c-d} 


(a be 3e}e] (-d+ 3e) 
(2c-2d + 3e)z 


(a+c)x+(a-c)x 
= aX+CX+AX—CXx 
STE 

(a+c)x-(a-c)x 
=AX+CX-—AX+CX 
= JE 

(b-d)y-(b+d)y 
= by -dy—by-dy 
=—2dy 


=4v+cv-2c?v-2v 


=2v-c°v 


: (rép +2 


=(2-c? }v or -(c? -2}p 


(a-b}s? +(2b- 


a)s? 


= as? —bs* +2bs? - as? 


= bs? 
(a? + b?)x? - (a? 


2 
= a? x? + b?x? —a?x? 


= 2b?x° 


ax —bx+cy+dy 


=(a-b)x+(c+d)y 


-b?}x 


+ b?x? 


16. 


22: 


23: 


2cx — ay + by — 3dx 
=(2c-3d)x+(-a+b)y 
=(2c-3d)x-(a—b}y 
TAX iy SY 
=(m-n)x+(-r+s)y 
=(m-n)x-{r-s)y 
3ax + 2ay — by -2bx 
=(3a-2b)}x+(2a-b)y 
ax — 3x + dy —-4 
=(a-3)x+(d-4)y 
Ax+2By-A'x-B'y 
=(A-A')x+(2B-B')y 
nx—ny —2x+5y 
=(n- 2)x+(- n+5)y 


(n—2)x—(n—5)y 


rx — Smy + 25x -—ny 


= (3r+25)x+(-Sm—n)y 
= (3r+25)x-(5m+n)y 
2ax-24ay-x-7y 
= (2a —1)x+(-24 -1)y 
= (2a -1)x-(2a+1)y 
7px-—4qy -12x+10y 
=(7p-12)x+(-4q +10)y 
=(7p-12)x-(4q-10)y 


Exercises 1.5a Page 16 


1, 244+x1=9 10. 12 =m+7 20. 4y+5y-1=19 
3x =9 eo 9y—1 =19 
is 11: x-5x12 £16 29 = 20 
2. OLE RO —4x+2 =10 y _ 20 
6x =6 —4x =8 ; 
as al x =-2 21, 15. =2d-49d WSd =1 
3. 4nt+n =5 12. 30 =2d+14 15 =4d-1 
5n =5 16 =2d 16 =4d 
n=1 S =7 4 =d 
4. 2y-3y =5 13. 60 =2d+d+30 22. 4n—6n+10n-12 =12 
-y =5 60 =3d+30 8n—-12 =12 
y= 30 =3d 8n = 24 
5. 15 =5d+3d 10 =d n =3 
15 =8d 14. 2-x =-3 23. 3-3y-(y+1) =10 
15 _ -x =-5 3-3y-y-1 =10 
8 x=5 —4y +2 =10 
6. 21 =3m+4m 15.4% 9 = 15 —4y =8 
21 =7m vinlT y =-2 
3 =m nel he 24: 3x er ee 10 
ds mez 12 8 =3d 8x -—2 =10 
—2z =12 8 8x = 12 
z =-6 pd | Ver 
1 4p 17. 2d-7d+1=16 : 
8 —z+-z = a: 
: —5d+1=16 as 
te es 25. 16 =(6y + 2)-(y -5)-(2y +16) 
2z = 16 =6y+2-y+5-2y-16 
ve 18. 2d-6d+2 =18 Te 
RS _4d +2 =18 25 =3y 
9 —da.d =12 -4d =16 25 
#° MS ES Co 
A ha 9 : 
19. 8 =4c-2c+c-2 
24 7=12 8 =3c-2 
d =6 10 =3c 
Lee 
3 
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1. 2-3x <8 
—3x <6 
x 2-2 

2. 9-3y $3 
—3y s-6 
Vere 

3. x+8 >10 
5 DA 

4 n-5 <8 
Hill 


5. 16<4-w 
12 <-w 
—12 >w 


6 h-3h+3 >5 
Dh >2 
h <-1 


Exercises 1.6 


1. Let n = the number 18 
3n = 54 
n=18 
18 
x3 
54 / 
2. Let n =the number 9 
n+10=19 
n=9 
9 
+10 
19 Vv 
3. Let n = the number 50 
n — 30 = 20 
n = 50 
50 
—30 
200 
4. Let n = the number 30 
n—-45=-15 
n= 30 
30-45=-15 / 
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7. 4x+5 >-7 12. 
4x >-12 
x > —3 
8. 5x+x-4 214 13. 
6x 218 
Ge 228) 
9. 8 >2z4+3 14. 
5 2x 
D) > 
10. 2n-7n—-1 <9 15. 
—5n <1 
n2- 
11. 5a-—10a-6 <19 16. 
—5a <25 
a >—5 


9x 5x 2040 
AXIS 
Lew. 


2m-3m-6m 221 
—7m >21 
m <-3 


4x —6x 210 
—2x 210 


x <-5 


2a+6a—-—5 211 
8a >16 
a=? 


2n+3n-—10n < 30 
—5n < 30 
n >-6 


5. Let n = the smaller number 13 


n +1 = the second number 14 


n+2= the largest number 15 


(n)+(n+1)+(n+2)=42 13 


3n+3=42 14 
3n = 39 15 
n=13 42 V7 


6. Ifn is an integer, then 2n is an 


even integer and 2n + 1 is an odd integer. 


Let 2n-—1=the smaller number 17 


2n+1=the second number 19 


2n + 3 = the largest number 1 


(2n-1)+(2n+1)+(2n+ 3) = 57 17 
6n+ 3= 57 19 
6n = 54 21 

n=9 LA 
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222222222222 SSS SSS 
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10. Bt ee ey 
11.1 

12. -6a°b 

13. 20a“bx° 

14. -30x‘y‘ 

15. 12b%c° 

16. (2°) )(5 22-5° 2) 


= (16420) 50) 


=-128,000 


Exercises 1.7a 
1. -4a° 
2. 18m'n° 
3. -ap‘q* 
4. arh"*3x5y +2 
5. —-16a°b"m'n 
6. —5x3y8z5 
7. abri" 
So ES et Do 
9. a°b°c° 
Exercises 1.7b 
1: 2a(3x + 2y) 
= 6ax + 4ay 
2. -1(5w - uv) 
=—5lw + luv 
3. -3b(4c + 3e) 
=-12bc — Jbe 
4. a*be(3a* - 4a°b) 
= 3a'be - 4a°b’c 
5, 2xy(5x? — 10xy) 
= 10x*y — 20x°y? 
6. 56m! - 2mn| 
= 30m° -10m*°n 
2. a?" [3x _ 10a"y*) 
= 3a2"x3 — 1043" y? 
8. ax*(x" Oe hake +x™-?) 
ap a 
9. Stu[u +41 - 2tu) 
= tu° + 12t*u° - 6t‘u° 
10. —xyz(—xy + 92+ 2x2) 
= x2y2z — xy 222 — 2x2 yz? 
11. 5b" yl +b 2y "4 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21: 


22. 


n_nt+3 


Ga" 174 _ 17 
APE 7 EILA TD 
2n-3p2n _ 4p2n-1 
a?b?c"-1 4 a2b'c"+2 
at y = gmren-ly m1 
~3ye(y° ~3y22? ~3yz3 ae _y! +3y°2) 
= -3y4z4+ Qy3z3 + Qy*z' - 3yz° + 3y°z-9y"z° 
abe(a*b —2a ce" —2h*c* <a —4b9— c= Sabc) 
= a%bŸc - 2a*bc° — 2ab°c° — abc — 4ab°c — abc° — 5a*b*c? 
~be(b' +c4 D -—c3 +b*c* - 4b*c + Bbc? - 2bc) 
= bc bc +b1c+be* bc + 4b3c? -8b?c° + 2b°c? 
mn? (mt 5m n -16m?n® + 24mn% -n'?) 
= m4 — 523 n?*3 — 16221243 + 242th 8043 — mtn te 


xt Syme4 ( xSym3 ot pm 4 1Q,S-nyml _ 5 4-2 yom 


2m+2 2,,2m+3 5x1" 6 


= x" yet! 5 xy +10x*y y 

Let n = smallest even number 26 
n+2 =second even number 28 
n +4 = largest even number 30 

(n)+(n+2)+(n+4) =84 26 

3n +6 = 84 28 

3n = 78 30 

n =26 84 


(continued) 
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Exercises 1.7b Page 20 (continued) 


23. Let x = smallest odd number 23 
x+2 = second odd number 25 
x+4 = third odd number 27 


x+6 = fourth odd number 29 PE) 
x+8 = fifth odd number 31 25 
(x)+(x+2)+(x+4)+(x+6)+(x+8) =135 27 
5x+20=135 29 
5x=115 31 

X=23 135 Y 


24. Letn=the number 4 
n+2n=12 
Site 
n=4 
4+2(4)=4+8=12 v 


Exercises 1.7c Pages 21-22 


1. (3a+4)(a +2) 10. (y? +by -b2)(y —b) 


2 2 2 ?à 
ee = y\y°+by —b )- by + by - b?) 
= 3a° +10a +8 Drie Cie 


2: (2x +1)(3 +.) = =p VD 
= 2x? +7x+3 ET: SR ) 

=alat+b—c)+bla+b-—c)+cla+b—c 

3. (2a + 4)(4a - 3) = a? + ab — ac + ba + b? — bc + ca + cb — c? 
= 8a* +10a — 12 = a? + 2ab + b? - c? 

4. (6b +1)(2b-4) 12. (x-y+z)(x+y-z) 
12h48 294 =x(c+y-2)-y(x+y-2)+ 4x + y 2) 

=x? +xy x yx — y}+yz+2x +27 — 22 

5. (Sc+ 2d)(2c +d) Beye 
=10c? + 9cd + 2d? 13. (x2 42x" pm + y2m\(_" _ ym) 

Ps (2x - 3a}(3x - 4a) = x"(2" + 2x" y™ 4 y2m)_ px 2 + 2x"y™ + y2") 
i L Zé = yon +2x?"y™ pay —y"x21 2x ty — yom 
oven Wage ss ily Si oy My aE ae 

Ths _ 

a 15)(ab + 10) 14. (5x-5x2+10)(12- 30x+ 2x2) 
= a*b° - Sab -150 = 5x(12— 30x +2x?) - 5x2(12- 30x + 2x2) 

8. (3a + cd [4a + cd) +10(12-30x+ 2x2) 
ae ne = 60x —150x? +10x° — 60x2 +150x2 
= 12a° + 7acd + c*d —10x* +120 — 300x + 20x?2 

CAL) CN =-10x* +160x°—190x? -240x+120 
Le 2 
ae es )- (x? i y 15. (4x—3x? +2x3)(3x-10x? +10) 
[ey te = 4x(3x -10x? +10) — 3x2(3x-10x +10) 


+ 2x3(3x—10x2 +10) 
= 12x? — 40x? + 40x —9x? + 30x4 
— 30x? + 6x4 — 20x° +20x3 
= -20x° + 36x4 — 29x? -18x? + 40x 
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16. (2a? - 3b ~ab\(3a? —4ab- 5°) 20. & gl M +2) 
= 2a?(3a? - 4ab— 5b*) - 3b2(3a? — 4ab- 50?) 3 cs G 27 4 7720-2 4 9,24-3) 
— ab(3a? - 4ab— 5b”) { ue Ag 
= 6a* — 8a3b-10a2b? — 9b2a? +12ab? = Te cae +227? 4224-3) 
+15b* - 3aÿb+4a?b? + 5ab} 


1 2a 2a-1 2a-2 2a-3 
= 6a‘ -11a°b-15a2b? +17ab? +15b° i (2724-1 4. 2724-2 4. 9724-3) 


1 im 2 = = 
17. (a?" 2a"b" +b" a2" +2a"b" + p?") ony a Wer tee titiae) 
2 a2"(a2" +2a"h" + p?") = ght gai 940-2 _ 4a=1 240-240 3 
= 2a"b"(a2" + 2a"b" +b") PA ne TOME us 
+b2(a2" +2a"b" fe b2") = ge ptet + el 


=qi" +2a°"b" + a" bp?" —2a°"p" 


—4q?"b" 24" b5" + p2%q2" + 2a"b>” + b4” 21: Let p = one part 38 
=a" gp?" 4 Dir p-—12=other part 26 
+(p-12)= 64 
18. (a? +b? +c? -ab-ac—bea+b+c) (2) (p ) 
= ala? +b? +c? —ab—ac—be) 2p-12=64 
+ bla? +b? +c? —ab-ac—be) 2p=76 
+ cla? +b? +c? —ab—ac-be) p= 38 
= a° +ab’ +ac?-a?b-a?c-abc 38+26=64 / 
248 2 2 2 
oo ag ag dé rag ried ZZ £ 22, Let n = the number 5 
ca” +cb° +c’ —abc-—ac* —be sn 1 
=a>-3abce+b>+c3 eee 
n= 
19. (xattye! pa Syst +1) x pe" Tax pe +1) n=5 
a xtrlyetfgetyatt _ gas et | 4) 5(5)-12 = 25-12 =13 V 
+ xo by tt etat = x2tlye-t +1) 
pel ait D ase 23. Let p=one part 10 
+(x yo x y +1) se A 
= nié le is ue + attlye p=otner ate ne 30 
paren mi = xBteytte + xo lye! ptsp= 
+xo ly! url Li 4p = 40 
ee Bir ya $24 ol yet maa its + | p=10 
10+30=40 V 
Exercises 1.7d Pages 23-25 
2 
1. (x+y) 6. (a?+b!) 11. (5-a)(5+a) 
= yet aed 
=x? +2xyt+y’ =a‘ +2a’b’ +b‘ TTL 
2 2 12. (m?+3)(m?-3) 
2 2 
=r"-2rs+s ee A Pa 
‘RTE 13. (2a+4b)(2a - 4b) 
2 
“ARE ÈS ay" +2y" +1 14. (3x +7)(3x-7) 
2 = 9x? — 49 
4. (x = 3) 9. (2x rs yy x 
=x*-6x+9 = 4x2 —Axy? +y' 15. (mm? — 3m? + n°) 
2 7 
5. (5+») 10. (x+2)x-2) 
=25+10y+ y” = x? -4 (continued) 
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Exercises 1.7d Pages 23-25 (continued) 


16. (oh se2N Sab de2) 32. (a + b\a —b +0) 
= 25a°b? - c{ =a(a-b+c)+bla-b+c) 
= a? — ab + ac + ba — b? + bc 


17. (xy - 32)(x?y + 32) ge ee 


= iy 2.9277 
18.  (2ax° — 3by)(2ax? + 3by) 33. en 
= 4a?x° -"9h?y? x2+2x"y" y 
19. (¢+2)(¢+3) Me (5-2) 
=t*+5t+6 Be, 
20. (3x +4)(3x - 5) 
= 9x" — 3% 20 35. a" + pe), 
21. (2a +b)(3a- 20) | =(a' “le Aa’ 2 "(on 
= 6a° — ab - 2b? =a°" + 2a" bee per 
22 (2a + y](2a+x) Ms (1- ey 


= 4a* + 2ax + 2ay + xy 
23. (2y +2)(3y- 22) 
= 6y* - yz- 22° 


24. (y22? _ 8)(y22? + 5) 


=1? + 2(1)(-3xy) + (-3xy)° 
=1- 6xy + 9x°y° 


2 
37. (2x4 +5) 


= y4z4 — 3y?z? — 40 | = Ext) +2(2x*\(.5)+(5): 
25. (57? + 2s\(2r? — 5s] = Ax" + 2x! +25 
=10r4 — 21r2s — 10s? 38. (3 =] 
26. 3x" n | 34" 2 2 
“See ae AE i 
=r = Ars 04s" 
27. (x+5)(x-3) 2 que 
don je 39. (x de sys - sy) À 
ETES 9 —15 
28. (3r+4)3r+4) if wv ; we : ee ; 
BAY 
pa aa 40. (2a? — b?)(3a2 - 25?) 
29. (ab + cd [ab - cd) = 6a* — 4a?b? ~ 3q2h? + 2b4 
abc 11 = 6a* = 7a*h? + 24 
30. Coa + yh xe! - y!) 41. (5a-b\5a + b) 
= x22+2 _ 2 = 25a? - b? 
31. (a+) +el[(a+b)-c] 42. (ab — 303 )la*b + 3c’) 
A Mrs Cyr 
=(a+b) cc 2 
= a? + 2ab + b? -—¢? 3 (> Mi | 


LAS CNE) 


= y?" -2y pay fe 
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46. 


49. 


50. 


(4a 3b) 
= (aa) + 2(4a)3b) + (36) 
= 16a? + 2.4ab + .09b? 


= (1)° + 2(1}{r2s”) " frs) 


= 1+2r sr 252 


(om? + 8n*\9m° — 8n') 
= 81m° — 64n® 


(x + 3)(zx — 4) 
=x?+ (3 we 4)x + (3)(-4) 


=x*-x-12 


(2x + 1)(2x + 2) 


= (2x) +(1+2)(2x)+(1)(2) 


=4x7+6x+2 

Hag toa 

-(4) +(-2-4 5a) +(-2)-4) 
= ia —3a+8 

(art) a3) 


= (ax) +(-1+3)(ax)+(-1)3) 


= a?x? +2ax-3 


54. 


61. 


62. 


(xy +4)(xy -4) 
=(5)-(4 
= x*y* —16 

(a -b"\(a™ +b") 
=(0") (or) 
= gi" _ pm 

(3r +2)(2r +10) 
=3r-2r+3r-10+2-2r+2-10 
= 6r* + 34r+20 

(5x-.12)(5x+.12) 
= (5x) -(12) 
= 25x? -.0144 

(b-c-d) 
=(b-c-d\(b-c-d) 
=b{b-c-d)-c(b-c-d)-d(b-c-d) 
=b?-bc-bd-bc+c? +cd-bd+cd+d? 
=b?+c?+d?-2bc-2bd+2cd 

(3x?y? +2a"Z) 
= 9x4y4 + 2(3x*y?)(2a"2’) + 4a2"z4 


= 9x4 y* +12a"x2y272 + 4a2"74 


(2x+3y)4x-2y2+2) 
= 2x(4x-2y? + z)+ 3y(4x —2y? + 2) 
= 8x? —4xy? +2xz+12xy — 6y° +3yz 


prt-m) 
= oma) (mt 


2a+4 ~2m%*o+2 20272 


=m erie 


(2.5+ pt) 
= 6.25+60p°q°r° +144p*q*rf 
(2a +3b+4) 
=(2a+3b+4)(2a +3b+4) 
=2a(2a+3b+4)+3(2a+3b+4) 
+4(2a +3b+4) 


= 4a’ + 6ab+ 8a + 6ab+ 9b? +12b 
+8a+12b+16 


=4a?+9b?+16+12ab+16a+24b  (continued) 
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Exercises 1.7d Pages 23-25 


64. (arr 1e rw): 


=X 


65. (a Der de) 


2m-2n sé DATENT 


2m+2n 


ay 


=a'b'c* +2a*b’c*d’e? + d*e4 


66. (4ac3 — 6ac)(4ac? + 6ac) 


= 16a°c° — 36a?c? 


67. (x + 5b)(x - 5b) 
= x? -25p? 
68. (Scdx + 1)(Scdx — 6) 


= 25c?d?x? - 25cdx-6 


69. (3bx3 + 7\(3 + 7bx' | 


=21b?x° + 58bx° +21 
70. (ad*x? - 10)(ad?x* - 3) 

=a’d‘x® -13ad?x° + 30 
ra lesa “: 3y](x"*? -2y) 


2a+2b a+b 


=x + x77" — 6y? 


72. ( +4 | re v?) 


= (0? —2u- v?]+4u?(r —2u — v?) 


=t — 2tu—ty? + 417147 


x) 


13: 


Oo 


(ab + x fans 


2 2 
= Q?"h?" _ x27 


Exercises 1.7e 


= 
° 


2 
2? = 


A a EUR EE N 
ES 
un 
© 
Ww 


2m 
1 


BEF 
2 


DES xyz 
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(continued) 


— 8u? — 4u?y? 
Pages 25-26 
10. —2s 
11. -3 
12.211 
13. 27 
14. a*b?c? 
15. -2a’b3 
16. —4b°y 
2 
1744: 
à y 


74. 


75. 


76. 


Q 


417. 


78. 


79. 


80. 


81. 


18. 


19. 


20. 


21. 


22: 


Re 


= +3y) 


=2x% 2434) 3 


(7a?x* + 62")(7a72" - 62") 


= 49a*x° — 36z 


2n 


[ar + 5-1" + br) 


= a" si. 2a"b"= 


1 + p?n72 


(4az’ - 3y*\(2az3 + y?) 


= 8a7z° —2ay*z3 -3y 


(x*y +x°y*| 


ie - x*y*) 


2a ,,2b 2b, 2a 


=X YAS 


Let n=the number 6 
16n — 12 = 84 


16[6}= 96 4 


16n = 96 
n= 6 
96—-12= 84 / 


Let n=the number 9 
7n—5n=18 
2n=18 


n=9 
Oe HSS) 7 


9x5=45 / 


Let n= one number 4 


8n= other number 32 
8n-n=28 


32 is 8 times 4 
32-—4=28 J 


Whi = Xe 
n=4 


63-45=18 / 


9x? yz + .3xyz? a 90x? y ?z + 3xyz? 


.3xy 


3xy 
= 30xyz +2? 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


-a-b-c-d 


aj =at+b+ct+d 


-at+a’*b-a’c 
— =1-ab+ac 


x*y —xy? + x*y? & 2x*y —2xy? +2x?y3 


ae Pe 2 
ie i =2x-2y+2xy 
2 
2 2 3 93 
d-3 
cd-3cd +40 d ag ac 
-cd 
34a"x° y? — n+2,4,,4 _ n+4,.2,,6 
a x y —9la “x y —-68a x y = 2a" 234 — 3a"x2y? — 4a"+2yt 
17a°x°?y° 


8a'b**4 — 28a$b**3 —16a°b**? +a‘p* 
4a*b° 


2a°b°c° — 3ab%c? + 2a?b?c? 


: = 2abc*® — 3bc + 2ac 
ab‘c 


8 2 LP + 32 523 
Be Tae es AF 3x xy 

—4x"y 
po 60 _ 3, 7m gin + 56m 981 _ G,5m M CN rss 3 Pee 


—5r 4 5" 


att tpt? — q2**3pz+4 +a7*t2p*$ — a7*#1ptt8 


= ab a%b* + a°b° - ab! 
a *b’*! 


Let n = the number 45 


n +.04n = 46.8 
1.04n = 46.8 
n =45 


45x.04=1.80 /  45+1.8= 46.8 / 


Let n = the number 80 


n—.35n = 52 
.65n = 52 
65n = 5200 

n = 80 


80x.35=28 / 80-28-52 ¥ 


Let x = one number 48 alternate solution 
60 — x = other number 12 


x-(60-x) = 36 x +36 = the larger number 48 
x-60+x=36 x+(x+36)=60 
2x =96 2x = 24 
-x=48 x=12 


48—(60-48)= 48-12 = 36 7 


2 20%b**! —7a2b* —4ab*" + a 


6 
pg A ue — pln 
2 5 


Let x = the smaller number 12 


12-(12+36)=12+48=60 a 
12+48=60/ 48-12=36V 
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Exercises 1.7f Page 28 


1. 4 4 


x ms 
x+y|xitx?ytaxy? ty? 


x° +x?y 
xy? +y? 
xy? +y? 
Ds 2a +3b 


3a + 2b |6a? + 13ab + 6b? 


6a? + 4ab 
Sab + 6b? 
9ab + 6b? 
3. am —3m? 
am—1|a*m' — 4am} + 3m? 
a?m° —am? 
— 3am? + 3m? 


—3am?> + 3m? 


4. OY plea Sh pi 


2a+b )4a? + 2a*b — 2ab? - b3 


4a° + 2a°b 


—2ab? -b* 
—2ab? - b° 
5. x = 3x*y +319 - v3 
x yet —ax3y + 6x2y?— 4xy + y4 


xt — x3y 
— 3x° y + 6x7 y? 
—3x° y + 3x y" 


3x7y? — 4xy° 
3x7 y? — 3xy? 
= xp? + y 
~xy3 + y‘ 
6. a +x 


a? + 4ax + x? |a3 + Sa*x + 5ax? + x° 


a° + 4a?x + ax? 


a?x + 4ax? +x? 
a?x + 4ax? +x° 
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11 
a +6a° +10a° +9a° + 6a +8+—-— 


a-1}a° +5a°+4a* -a° -3a°? +2a +3 


a di 
| 6a+4a* 
6a° — 6a* 
10a*-=" ~-a* 
10a* -10a° 
9a? — 3a° 
9a? — 9a? 
6a° + 2a 
6a” —6a 
8a+3 
8a —8 
11 
3e 2m 2y* 
XK = KX VEX, = ire 
5 xy 
— x°y +0x2y? 
x y xy? 
xy? + Oxy? 
xy? + xye 
= xy + y 
-xy—y4 
2y4 
PRES 
HS 
r+5 |r + 0r2s + 0rs? —s? 
r+ rs 
—r’s+Ors? 
—rs- rs? 
rs se 
rs? +5? 
— 25° 


a* +a°b+ a?b? +ab° +b‘ 


a—b\a* +0a*b+0ab? + 0a*b? + Oab* - p> 


a =a'b 
a‘b+0ap? 
a’b— ab? 


co a ge RARES 
a*b? +0a?b° 
ab ab 


a’b® + Oab4 
a’b>— ab* 
ab* -b° 
ab =D 


11. Rega op wore 162 


x-3 )x! + 0x? +0x? +0x+81 


x4 -3x3 
3x3 + 0x? 
3x3 —9x? 
9x7 + Ox 
9x? —27x 
27x+81 
27x-81 
162 


12. a$ — a°b +.a‘b? — a*b? + a2b° — ab° +b° 


a+b La’ + 0a°b + 0a°b? + Oa*b? + 0a*b* + Oa?b5 + Oab$ +b’ 


a’ +a°b 
— ab + Oa°b? 
—a°h= a"b* 
a°b? + 0a*b? 
ab*+ ab 
— a*b° + 0a*b* 
~a"bs— ah" 
a°b* + 0a*b° 
a*b* + a’b° 
— a*b° + Oab® 
ib = ab 
ab° +b’ 
ab° +b’ 
13. x° — 2x4 + 4x° — 8x* + 16x — 32 
x+2)x°+ 0x5 + Ox* + 0x3 + Ox? + Ox — 64 
x + 2x? 
— 2x° + 0x“ 
—2x° - 4x‘ 
4x* +0x° 
4x4 + 8x3 
= 8e54+ DO 
—8x° — 16x? 
16x? + Ox 
16x? + 32x 
d — 32x — 64 
—32x — 64 


(continued) 
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Exercises 1.7f Page 28 (continued) > 
2n° 


2,4 6 
14. m° mn +mn —n + paar es 
m +n 


4 a DG 7 8 
m+n? m +0m™n+0mn? +0m°n° +0m°n +0 n° +0Om°n +O0mn’ +n 


m +mn° 
mon? +0m°n° +0m°n° 
mn? -m°n° 
min’ +0m°n° +0m°n° 
m°n +nèn 
= mèn$ +0mn’ +n° 
mn EE 
2n° 
15. 4272 SS Are + y? 
xn! +yntl xon-3 yer? 
it 3 yy tn-2ynsl 
ptt n+l 
x2n-Dywel _ pn-ly 2m? 
ey +97 
x ly2nt2 4 3043 
16. x? —xy=xz+Y —Yz+ 7 
x+y+zlx — 3xyz +y° +7 
+x yt neg 
AY 42 — 3xyz 
—x?y —xÿ}— xyz 
NZ x) XZ 
—x?z — xyz—xz" 
ay = xyz+ar+y* 
xy? + y + y2z 
— xyzt+xz" — y?z 
= xyZ — y°z- ye 
xz +y2 423 
ses +y2 +2 
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18. Letx=the smaller number 33 19. 
82-x=the larger number 49 


Let n = one part a-2 
n+4=other part a+2 


(82-x)-x=16 n+(n+4)=2a 

82 -— 2x =16 2n+4=2a 
—2x = -66 2n=2a-4 
xm 33 nee 

33+49=82 / 49-33=16 / 2 
n=a-2 


(a+2)-(a-2)=4v 


Exercises 1.7g Page 30 
. x? + 4x? + 5x+2 ‘ 4x4 — 3x>-1 ÿ A° +125 
; x+1 x-1 SoAe5 
-1| 1 4 gaa 11 4-3 0 0 -1 -5| 1 0 0 125 
TRS I 0 iz dipl STi A5 125 
FAUNE era ay 4 et 14.1) 0 1-5 25] 0 
x?+3x+2 Axi +x?+x+1 A?-5A+25 
>. 4x° 43x74 2x41 , Tone PS x4 +347 243 
x +1 : m+2 x-1 
1] 4 3 21 | 10 0 0-19-6 i] 1 0-3 -1 3 
sole FR 428 1606 at RL TS 
41.3 2 1-2 4-8 30 1 ia ER 
3 2 
ye aire aaa m* — 2m? + 4m? - 8m-3 x +x 2x5 
x+1 , 
1° +932 5 3 
5v3 + 3v2 — 12v + 4 7. 11, 2% =3x +2x 40 
3, —— x+2 AT. 
v +2 
Dei M0 0600. 10 032 2020018 Oe a0 
sg 189% es 0 CRUE de 2 4 8 10 20 44 
zs + wes lata LE 16| 0 
oe ein 2 42455 10 22a 
> x* — 2x3 + 4x7 — 8x + 16 
5Sv<—7v +2 2x* +4x°+5x?+10x+22+ 
3 2 abe. ire 
+ 3y2+8y-24 8. 
4. D Fi po, 49% -115 
y x+5 
3| 1 00 028 0° =81 
3] 1-4 3 ieee MO 27. 81 -5| 1 0 -49-115 
tak: ip oy 9127/7 0 ~ __=5 25 120 
Pe) + (Sits P 1-5-24[ 5 
3 2 
TRE y tay oy TE 27 
: x? —5x-24+ 
x+5 


(continued) 
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Exercises 1.7g Page 30 (continued) 


13. Letn=thenumber 7 
4n+ 3n-6n=7 
n=7 
1XA= 78 4 Fl KS SO lee) x6 =42 / 
28+21=49 49-42=7 / 


Exercises 1.7h Page 32 S 
SE Se tle PE PR i ta Ee 
\2 
De _ fp? cr 33 
3a — 3a- n— = 
2 =n°+5n+25 
16r° —s? (ar) aS 
Lo pra RES Le 
) eg ss n+5 
8a°-b5 (2a) -b 2 2 =n?-5n+25 
3 4, Halo = (2a) +(2a)(b) +b 
2 
= 4a? + 2ab+ b? ts, 1602-25 _(4v) -5 ee 
270 Age (3a) Wwe . 4v+5 4v+5 
à ie 2 3 ene 
rarer cee =(3a) -(3a)(b) +b ig s'en 
3 ru s+4 s+4 
ie ou = s?_45+16 
3 3 eo ; 
m —-8n ™ (2) 2 2 4 —81 jax? — 9? 
——__ = ———__ = m+ 2n)+(2 .—= = X— 
S m-2n m-2n js (rn) ”) ee 1 x+9 x+9 ae 
2 2 
=m +2mn+4n cal se 
aoe 18. = es = b?+5b+5? 
a = “bé b? +5b+25 
m+n = 
2 
2 ae So aes 
7. 25% -4_ (54) Z RS 1942 = =r —r3str?s? 153454 
5x-2 5x-2 AS 
2 1 5 5 5 
8 Ax? =9 (2x) =o 2x-3 20. = =i Data 
. = = ZX a 
2x+3 2x+3 1a sate ee 
=1l-a+a-a+a 
CCR a? +2a +2? Fous 6 _ 46 
———( = 4 x — _ tf 
cae a 2 =x a (1) +2) (8) + (19) 41° 
a re x+1 x+1 
= x xt 48x? 44-1 
27r° +8 (3r) +23 2 : A a 
103 Sia pe = (37) - (3r)(2)+2 22. na mn + min? mn + mn mans + n° 
= 9r* —6r +4 
2 23) ee = x" +x9(2)+.2°(2?)— (22) + 24 
- On? -16 (3n) we x-2 +2 
Coran prie Lit = 144238 +4x2+8x+16 
3 8 
8c° +27 (2c) ei 2 24, ÉD ST TS 
ee 7 2 : PEL VY ERE EL Yt yay as 
12. CRE PRE = (2c) (2c)(3)+3 x-y bd Be AS: 
= 4c? -6c+9 
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25. 


26. 


27. 


28. 


29. 


ss dae tf (xy) +a? 
ee OP a) fole)ee 


= x? y? — axy + a? 


+) ru (x) +(ye) 
x? + yz (x) + VZ 
= (x) - (x? | (ve)+ fe ) (ve) -(x Xe) “ (2) 


8 
= x — x°yz+ x4 yz? — x?y323 + y4z4 


y° 1000 _ y 10° 
y-10  y-10 


= y? +10y +10? 


= y*+10y+100 
a’ +128 Ree 2° 
a+2 a+2 
= a —a°(2)+a*(2?)—a°(2*)+a°(2*)—a(2°)+2° 


=a° -2a° +4a* - 8a° +16a? — 32a +64 


Let n =the number 23 
154-5n=16+n 


154-6n=16 
—6n = -138 
n= 23 
23 154 23 
x5 -115 +16 
115 39 / 39 / 


30. Let n=the number 9 
12n-4=10n+14 


2n-4=14 
2n=18 
n=9 

12 10 104 

x9 x2 -90 

108 90 14 / 

— 4 

104 


31. Let n=the number 11 


3n-13-n=9 

2n-13=9 

2n—=22 

n=11 

11 33 20 

x3 -13 -11 
PE 20 9 A 


32. Let n = the number 15 
55-3n=4n-50 


55 — 7n =-50 
—7n=-105 
nes 


15 55 15 60 
103 » 459 [6418250 
ts 00/00 1107 
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Exercises 1.8 Pages 34-35 


Most checks are omitted. 


1. 2x+6=8-x 5. 5(p-1)=2(p+l) 
3x+6=8 5p-5=2p+2 
Fe 3p=7 
3 7 
5 
{2} + yi 
3 3 6. 3x-2(3-x)=9 
4,18 24.2 3x-6+2x=9 
cla ei ay 5x-6=9 
22 _ 22, SS) 
PRE LR 
2. 24-2m=3m-6 7. 4(x-2)=3(x-1) 
24=5m—6 4x-8=3x-3 
30 = 5m RER 
m=6 += 
3. 2(d-1)=12-54 8. 3r=2{1-r)+18 
24—2=12-5d 3r=2-2r+18 
7d-2=12 3r =20-2r 
jg=14 5r = 20 
d=2 r=4 
4. 16=5z-(3z+1) 9. 5-3x-7+6x=0 
16=5z-3z-1 3x-2=0 
17 = 2z + 
aul 
2 


10. ANS Seales 


17 ints a 
16 HAZ} 16s + 20-35 = 3s-20 


13s+20=3s-20 


16 Fil 10s + 20 = -20 
2 [2 2 10s =-40 
(eee LR 
LEE 
11. +2) 227 
lolo 7 : 
x” =~ GS 4 = 7 
—X —6=-7 
—x =-1 
el 
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12. 


13. 


14. 


15. 


16. 


14: 


3x = 5x — 4{x - 3] 
3x = 5x — 4x +12 
ar ae ae be 
22="12 
x=6 
5- 2s +1)=6-4s 
5-2s-—2=6-4s 
—25: + 3=O—45 
2s+3=6 
2s=3 
3 


s=— 


2 
5(2- y)+6=2y-5 
10-—5y+6=2y-5 
—5y+16=2y-5 
—7y +16=-5 
—7y =-21 
y=3 
30- n= 20+ 3(n +2) 
30-n=20+3n+6 
30-n=26+3n 
30 — 4n = 26 
—4n=-4 


(et 


2 
(2x = 5) = 4x(x : 2)+ 61 
4x? — 20x + 25 = 4x2 - 8x + 61 
—20x + 25 = -8x + 61 
—12x +25=61 
—12x = 36 
x = —3 
2(r-5)-1? =t? + 30 
212-1011 14110 
t? —10r = 12 + 30 
—10r = 30 
t=-3 


18. 5x-3x-4)=4x+7 

5x -3x+12=4x+7 

2x+12=4x+7 
—2x+12=7 


19. 3(2x - 4) = 4(x - 5)+ 32 
6x — 12 = 4x — 20 + 32 
6x-12=4x+12 
2x -12=12 

2x =24 
x=12 

20. 3y —y?=y(1- y) +42 
3y-y*=y- "+42 

3y = y +42 
2y = 42 
y=21 


21. 6m — 3(m-2)= 6[m+ 3)-4 
6m — 3m + 6 = 6m + 18 — 4 
3m + 6 = 6m + 14 
_3m+6=14 
—3m = 8 
8 


m=-— 
3 


22. 6r + (21+ 13r) = 87+(11r - 10) 
19r+21=77+11r 
8r + 21= 77 
Se. 56 
C= 
(x +1) +(x+3) =2(x?+9) 
x7 + 2x +14+x7 4+ 6x+9= 2x7 +18 
2x? + 8x +10 = 2x? +18 
8x+10=18 
8x=8 
x = 


23. 


1) 


24. 


25. 


26. 


27. 


28. 


prtalx-Z}ea(e-s)+1 

2 2 

x2s{x2) =29fx—5) +20 
2 


x + 2x? —x=2x? — 10x + 20 
2x? = 2x? —10x + 20 
0=-10x + 20 
10x = 20 
x=2 


(<+2) +(c-3) =2{2+ 4) -1 
2744244427 -624+9=227 +162 + 32-1 
27? — 27 +13 =227 +16z+ 31 
—2z+13=16z+31 
-18z+13=31 
—18z=18 
Si 


Sd-24+4?-65-3{4-2)=-(d+3) 
5d-24+d?-65-34d+6=d? +64 +9 
d’+2d-83=-d?+64+9 
2d - 83=6d +9 
—4d - 83=9 
—4d = 92 
d =-23 


17x -(8x - 9) -|4- 3x -(2x - 3)]= 30 
17x - 8x + 9-|4- 3x - 2x + 3]= 30 
9x + 9-(-5x + 7)= 30 

9x + 9+ 5x — 7 = 30 

14x + 2 = 30 


14x = 28 
Gem 7 


(n+ 2\(n+ i)(n+ 6) - On? = n° + 4(7n - i) 
(n? +3n+2\(n+ 6)-9n? =n +28n-4 


n° + On? + 20n+12-9n? =n? + 28n-4 
n> +20n+12=n° + 28n-4 
20n+12=28n-4 
—8n + 12 = —4 
—8n=-16 
=? 


(continued) 
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Exercises 1.8 Pages 34-35 (continued) 


29. (x+1)(x-1)-x?+(2x+1) =4(x+2) +8 


34. 


x?=1- x? + 4x2 + 4x +1= 407 416441648 


4x? + 4x = 4x° + 16x + 24 


Ax = 16x + 24 
“12x = 24 
x =—2 
2, 2 
30. (2x-3) -a{1-x) =2[x+6-3(x- 
4x? —12x+9-4(1— 2x + *\= x +6-3{x- 
4x? 12x + 9-44 8x - 4x? = 2/25 +18]-x 
—4x+5=-4x+36-x 
—4x + 5 = -5x + 36 
x +5=36 
= il 
31 [x +2]=0 
x+2=0 
x=-2 
(checks) 
32. 3x-1|+10=24 
[3x-1|=14 
3x=15 31= 13 
5035) Tome 


(Both solutions check.) 


33. 2 4x +4=8x +45 
Hx+4]=32x+18 


4x+4=32x+18 4x+4=-(32x+18) 


~28x=14 4x+4=-32x-18 
x=-> 36x = -22 
11 
CS —— 


18 


À = => (only solution that checks) 
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8+4)]-x 


4)]-x 


36. 


37. 


38. 


35. 


22x-3|=2x+2 
j2x-3|=x+1 
2x-3=x+1 2x-3=-{x+1) 
+4 2x-3=-x-1 
Br 2 
PR 
8 


(Both solutions check.) 


Let d = Vito's amount $30 
d+2=Brent's amount $42 
d+(d+12)=72 


2d+12=72 $42 
2d = 60 $42 is $12 more +30 
d=30%» thant$30 $72 / 


Let a = age of Ashley's brother 16 


La = Ashley's age 12 


Mes 
4 
4a +3a =112 16 
7a =112 Z +12 
a=16 12=—(16) / 28Y 
4 


Let x = cost of cheaper vehicle $6205 
x +370 = cost of more expensive vehicle $6575 
a(x +370) =12,780 
2x + 370317780 


$6575 $ 6575 
2x=12,410  _6995 +40205 
x=6205 $ 370Y $12,780 / 


Let x = number of games won by loser 8 
x+2 = number of games won by winner 10 


x+(x+2)=18 
2x+2=18 10 10 
22% 16 +8 =. 
x=8 18/4007 


Exercises 1.9 Pages 35-36 


1. A=bh 


nr, LM 
ri rt pt pt pr pr 
1 i i 
p= ‘=— t=— 
rt pt pr 


10. 


C=2(F - 32°) 


9C = 5( F = 32°) 


oC = F-32° 
5 


P= 2° 4 32 
5 


ae *n(b +b) 
2 
2A = hb 7 b) 


2A=bh+b'h 
2A-b'h=bh 


(continued) 
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Exercises 1.9 Pages 35-36 (continued) 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


4(6-9x)<6 
24— 36x<6 
—36x <-18 


ET 


3r? — 18 > 3r(r — 3) 
3r? -18 > 3r? -9r 
_18>-9r 
Dir 


(2x + Wx + 4) < 2x2 +13 
2x?+9x+4<2x?+13 
9x +4<+13 
9x < 9 
Al 


3x +5>9x-13 
18 > 6x 
BE 


Bla) 48 <2 — 5x 
3x+6+8<2-5x 
8x <—12 


ns) ne 3) 250 
n° -2n<n -6n+9+9 
4n<18 


4(x-5)- 3(x+6)>0 rs 
2220 20018 0 -20 -10 0 10 20 30 40 


x > 38 


50 60 70 80 


3y?—4y+ y? <(2y) -12 
4y? —4y <4y? —12 
—4y <-12 
VS 
(5-rX4-r)<2(1143r)+72 
20-9r+r? <22+6r+ r? 
—2 <15r 


Sa <7, 
15 
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20. (2y-3) -9>(2y) +6 
; à 9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 
4y° -12y+9-9>4y* +6 
-12y>6 
oud 
Dr 
21. Let x = number on the field trip 640 23. Let / = cost of lot $36,000 
ae = 240 4l=costof house $144,000 
: a 1 + 41 =180,000 
sho RE 51 = 180,000 
x= = (640) = 240 / pence 
22. Let p = number of problems 16 
7 $144,000 = 4($36, 000) / 
tt $144,000 
p=ié — 14=(16) v EN ag 
: 24. Let x = number of roses 14 
? 
x(1.5)+ 3< 25 (14)(1.5)+ 3<25 
1.5x < 22 ? 
ca ee APS as 
bot 24<25 / 
Exercises 1.10 Pages 37-38 
1. A=lw 4. A=~h(b+b) 6. V=lwh 
WS sq. ft. er. aig tg V =2m(3n)(2p) 
2 een re V =12mnp cu. ft. 
2. P=4s 
: A -4n{ 32.4) 7. V=+Bh 
p=4210) bape ae 3 
1 2 
9 Ans (Sa) V=-(2f) 3f 
cite Vv =5(4f7)(3/) 
P=9a ft. A=—md sq. in. 
V =4f* cu. ft. 
3 A = bh di SV bu 
= 6(2 
1 b 4 ”) V = pgr cu. ft. 
a= 5(3 5) P=12pin. At 35 cu. ft./ ton, 
1 ee 
Am ab sq. in A= 3% the capacity is 
A=~a(12p) 35 tons 
=—a 
5 (12P 
À = 6ap sq. in. 


(continued) 
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Exercises 1.10 Pages 37-38 (continued) 


9. V=m’h; ee 
2 
V = m°(6n) 
V =n’ 6n cu. ft. 
At 7.5 gal./cu. ft., 
the capacity is 
45zr°n gal. 
10. S=ndh 

S = n(4a)(5b) 
S = 20mab sq. in. 


11. Letx=third place vote 43 
x + 8= second place vote 51 


(= 


x + 16= winner's total 59 
x+(x+8)+(x+16)=153 
3x + 24=153 
S029 
x=43 


51=8 more than 43 / 
59 = 8 more than 51 / 


43 


12. Let À = capital furnished by A $25,000 
2A = capital furnished by B  $50,000 
A+2A=75,000 
3A = 75,000 


A = 25,000 gs 
2 
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13. Letw=width 9 ft. 
w+5=length 14 ft. 
2w + 2(w + 5)= 46 
2w + 2w +10= 46 
4w + 10 = 46 
4w = 36 
w = 9 
2(9) + 2(14) = 46 v 
14=5 more than 9 / 


14. Let n=the most friends 10 
(12.99.n)+.06(12.99.n) <150.00 
1.06(12.99.n) < 150.00 
13.7694n <150.00 
n $10.89 
n <10 


? 
(12.99-10) + .06(12.99 , 10)<150.00 


137.694 <150.00 / 


$50,600 
+25,000 


$25,000 = ($50,000) v $75,000 / 


Check for Progress 1 Pages 38-39 


1, 3(x + 1) -2 12. Let n = the smaller number 71 
=3x+3-2 n+1=the second number 72 


23:21 dune n+2=the largest number 73 


45 n+(n+1)+(n+2)=216 
2. re 3n+3=216 
3n = 213 
3. 10° below zero fre 7] 
4 -12-3+5+3-2--7° 71+72+72=216 / 
or 7° below zero 13. Let n = the number 10 
5. 12+3(22+6)-8.4-10 In-5=56 
D; 7n=70 
6. 3x+(2x-3) -4=4x?-9x45 n=10 
7. 8a? + 2ab — 3b? — 4a? - Tab + 9b? = 4a? - 5ab + 6b? 10 70 
x7 —5 
8. 12m+7-[3m+5)=12m+7-3m-5=9m+ 2 70 65 
9. 9x -2y 4x +4y 14. Let g = number of girls 13 
(+) -5x + 6y (-) 2x-3y 2g-5=number of boys 21 
4x+4 
x+4y 2x+7y g+2g-5=34 
10. m=3, n=-2 3g-5=34 
3g = 39 
7m? -5-[2m? + mn - 6} g=13 
=7m -5-2m -mn+6 21=2(13)-5 / 
= 5m -mn+1 13 
2 
= 5(3) -3(-2)+1 +21 
=45+6+1 34 / 
52 
15. Let p= price of pen $.70 


11. Letx=th b 
et x = the number p +.50 = price of notebook $1.20 


x-40=70 
x2110 2(p +.50) + p = 3.10 
2p+1+ p=3.10 
110 3p+1= 3.10 
=40 3p=2.10 $1.20 $1.20 $2.40 
70 / p=.70 — ,70 KZ +.70 


p+.50=1.20 $.50/ $2.40 $3.10V 
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Check for Progress 2 Page 39 


1. (3a2+2a -5\4a 3) 
= 4a(3a? + 2a - 5) -3(3a? +2a-5) 
=12a* + 8a” — 20a - 9a? -6a +15 
122 4 960815 


2. (5x-3y) = 25x2 - 30xy + 9y? 


3. ce —5¢=3 
Chloe +746 


= (2a) +2ab+ b? 


= 4a? +2ab+b* 


Check for Improvement 1 Page 40 


1. 5x +10{x —3) 
= 5x+10x— 30 
= (1 5x- 30) cents 


De —5k+1 
(+) 5k+1 
2 

3. losses 


4. 10-18+7-13=-14 
14 miles west of starting point 


5. 3x+2y° —4x4+xy+6y? +x=xy-4y? 


6. 3a +9-4(7a -5) 
=3a+9-28a +20 
= —25a +29 or 29-254 


72 4a -3 12a-—b-1 
(+) 3a+b-6 - (-) 9a+b-9 
9a+b-9 3a—2b+8 
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< 


= 


8. 


9. 


2 
x? —2x = x* -6x+949 
_2x = —6x+18 (2-4) | 
4x =18 2 
1 9f5 
3 2\2 
x= 
2 


Sa Pn 
2 


2S=bh 

2S 

h== 
b 


8s? 
Bae 
Mey 


2 
L=124+ ate 


L'ASIE 
(to the nearest thousandth) 


2(5x-3)=14x-(x+9) 
10x-6=14x-x-9 
10x-6=13x-9 
—3 x — 6 = —9 
—3x = -3 
5 = 


2{s(1) = 3| 14(1)-(1+9) 
2(2) 14-10 


—3x>8 
BASES 


pees 
5) 


10. Let x = the smaller number 12 
x+16=the larger number 28 


x+(x+16) =40 


2x +16 =40 
2N= 24 
x=12 
28 12 
-12 +28 
16 / 40 / 


11. Let a = number of green apples 11 
3a + 8 = number of red apples 41 


a+(3a+8)=52 
4a+8=52 
4a = 44 

a=11 


Check for Improvement 2 Pages 40-41 


7: (x+2)(3x-4)(2x+3) 
= (3x? +2x- 8)(2x+ 3) 
= 6x2 +4x? -16x+9x? +6x-24 
= 6x? +13x? -10x-24 


2, (4x2) =16x? -16xy +4y? 


3 53 
> 8y? 125 _ (2) 75 =(2y) +2y(5)+5? 


=4y* +10y+25 
4. Air: 44? 
a+2la- a?-4a+4 
a> +2a°? 
— 3a°? — 4a 
-3a’ — 6a 
2a+4 
2a+4 
11.0 
T= 
d+.320 
11.0 : 
= —————_ = 22.1 threads per inch 
.178+.320 


12. Let /= length of each pipe 18 ft. 
4(1-3)=3(1+2) 
41-12=31+6 
1-12=6 
l=18 
15 20 


x4 x3 
607 60V 


6. Perimeter = 6x+4  width=x-1 
P=21+2w 

6x+4=21+2{(x-1) 

6x+4=214+2x-2 

4x+6=21 

2x+3=1 


Area =1-w 
A=(2x+3)(x-1) 
= 2x7 +3x-2x-3 
=2x*+x-3 
7. b? +bZ-2ab+a’* =aZ 
bZ =-a* + 2ab—b’ +aZ 
bZ-aZ =-a? +2ab-b? 
aZ —bZ = a? -2ab+b? 
Z(a-b)= a? -2ab+b? 
Z=a-b 
Let a=2,b=1, then Z=!1. 
1? + (1)(1) -2(2)(1) +2? = (2)(1) 
1+1-4+412 


2-444 12 
“24412 


2=2Y 


(continued) 
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Check for Improvement 2 Pages 40-41 


8. Let x=cost of pencil $.91 
x+.50 = cost of pen $1.41 


2x+(x+.50) = 3.23 
2x+x+.50 = 3.23 
3x+.50 = 3.23 
3x = 2.73 


91 91 
+ .50 91 
$1.41 +1.41 


For Experts Only Page 41 
1. No 3x?=3-x-x 
(3x) =(3-x)(3-x) 
= 9x? 
3(5) =3-25=75 
(3-5) =(t 5) =225 
2. 2r? —(r+3)(r—5)=10-(5+ 37-1?) 
2r? —(r? ~2r-15)=10-5-3r+r? 


2r? —7? +2r4+15=5-3rtr? 
r’+2r4+15=5-3rtr" 


(continued) 
9. |2x-3|=2x+7 
2x-3=2x+7 or 2x-3=-(2x+7) 


no solution 2x-3=-2x-7 
4x=-4 
x=-1 


4. 4y+2(5-3y)=4-(3y-6) 
4y+10-6y=4-3y+6 
—2y+10=-3y+10 
=dyam3y 
y= 0 


4(0) + 2[5 -3(0)] |4- [3(0)- 6| 
0+2(5)|4-(-6) 
10=10 / 


5. Let x=date of first Saturday 
x+7=second Saturday 


5r=-10 x+14= third Saturday 
r=-2 x+21=fourth Saturday 25th 
2(-2)° -(-2+3)(-2- 5) 10-|5+3(-2)-(-2) | x+(x+7)+(x+14)+ ey ju à 
2(4)-(1)(-7) 10-[5-6-4] ae sie 
8+7 |10-(-5) es 
15=15 / 
4+(4+7)+(4+14)+(4 +21) 
3. Re =4+11+18+25 
3x=9 7544 
x=3 6. 1 1(99) nt 7(99) 4 47(99) =} 1(99) = 64(99) 
7(3)-2 4(3)+7 = 64(100-1) 
21-210. = 6400 - 64 
19=19/ RÉ 
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i, dar G22, dE 4 


ab’ -3cd? +2(3a —b)(c -2d) = 4(-3) - 3(2}| 4) +2[3(4) - (-3)][2-2(-4)] 
= 4(-27) - 6(1 a 
= -108-96 + 2(15)(10) 


= —204+ 300 
= 96 
8. a+3+5x 
a+3-5x]a? + 6a +9 — 25x’ 
a? + 3a — Sax 
3a +9 +5ax 
3a +9 —15x 


Sax+15x —25x? 
Sax+15x —25x? 
0 


9. A=lw=k(k+5) =k? +5k (area of room) 
A=lw =(k-2)[(k+5)-2] =(k-2)(k+3) =k? +k-6 (area of carpet) 
Dimensions of carpet 
w =(k-2) feet 
1=[(k+5)—2] ft. or (k +3) ft. 
Area of uncovered portion of the floor 
k? +5k 
—k?- k+6 
4k+6 sq. ft. 
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Unit 2—Factoring 


Exercises 2.1 Page 43 
Factors Prime Factors 
1. 24 1 <2543;.446, 8, 12, 24 20 
212$ 15225 S) 
3. x‘ Xn AE À x 
4. x°+x-6 Degree of second term =1 
Sk = ye Degree of second term = 2 
6. x7 +x-6 Degree of polynomial = 2 
T7 2 Degree of polynomial = 4 


Exercises 2.2 


Page 44 


ie ee ee ER 


à 


11. 


12: 


. 3b? +353 = 3b°(1 + b) 


2% — 8y* = 2y*(y - 4) 


6a? + 4ab = 2a(3a & 2b) 


3xy? — 6x*y4 = 3xy?[1 = 2xy°) 


124 da tod = 2a?[1 + 2a + 3a’) 


5r* — 10r?s + 5r?s? = Sr?(r? — 25 + s*) 


8ab?c? — 4a?b3c* + 12a3b4c$ = 4ab?c?[2 


. 18r°st° + 12rs214 — 24r°st? = orst?(3r1 + 


. 4a2x* — 8a7x3 + 6a“x? = 2a*x?(2x? — 4ax+ 3a’) 


. 6non? + 99min? — 3m°n° = 3m°n? (2m? + 3n° — mn) 


— abc? + 3a*b?c*) 


2st? - ar?) 


20b2cd? —15b3c?d + 25b4cd* = Sb?cd[4d? ee sb°d°) 


9x? y3z? a 27x? 423 es 18x4y2z4 zs 9x? y? 
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2°(xy + 3y?z — 2x2? 


13. 


14. 


Let a = present age 18 


now 12 years ago 


a a-12 
Pe ee 
3 
3a-36=a 
2a=36 
a=18 
18 1 
—12 6=— 0f18/ 
ol e 


Let a = age now 6 


now in2 years 2 years ago 
a av? 42 


a+2=2a-2) 
a+2=2a—4 
—a+2=-4 


—a = -6 
AIO 
8 = twice 4 / 


15. Lets=age of son 12 
4s =age of father 48 


now 6 years ago 
father 4s 4s -—6 
son Ss s—6 
4s-6=7(s-6) 
4s -6=7s —42 
—3s -6=-42 
—3s =-36 
s=12 
48 = 4(12) / 
42 =7(6) / 


Exercises 2.3 


1. m?-8m+16=(m-4) 


2. 4y-4y?4y3 =y(4-4y +5") 
=»(2->) 


3. a?-16a+64={a-8) 
4. 3x7 +62y+3y? =3(x? +2xy+y"] 
=3(x+y) 
5. 9x?-42x+49=(3x-7) 
6. 36n?-12n+1=(6n-1) 
7. x7 +8x"2+162 =(x" + 42) 
8. 2a‘ +4a°b? + 2b = 2(a* +2a°b +b’) 
=2(a? +0) 
9. wx? fy? =2xy 
10. 2V9a° VE? = 2(3a)b = 6ab 
11. 225 V812 = 2(5y)(92) = 90yz 
12. 2V16x" Jy? = 2(42)(y) =8xy 
13. 2V4V9m* = 2(2)(3m?) = 12m? 
14. 2¥9v4a7b? = 2(3)(2ab) =12ab 


Pages 45—46 


15; 


16. 


17. 


18. 


19. 


20. 


21. 


23. 


2 
-2cd) (-2cdŸ 
de) \ 2c 

2 
4xy la 

2V16x? 2(4x) 

2 
—8rs , —8rs i 
ar} \ ar 

2 
bers lit f= hers 
245 2 

2 
| 4axy | (= 
2V4x? 4x 
2 
164774). 
214%?" 4x" 
2 

| —3ab | (= 

2 9a? 6a 


(continued) 
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Exercises 2.3 Pages 45-46 (continued) 


2 2 
24. -—20pq* (2e) =(-29*) = 4q?* 35. Letw=width 49 te 
2425p? 10p wt+7=length 56 ft. 
; ; 2w+2{w+7)=210 
8x? —8x° er 
25, te =| -[- 2w+2w+14=210 
36x4 12x 4w+14=210 
a - a Ÿ a : 25 ee 
+. ce | [ie | Ge | = 23 yx w=49 
2V 9x? ‘ 56=7 more than 49 ¥ 
2(49) + 2(56) = 210 / 
27. 2x + 20a°x + 50a‘x = 2x(1+ 10a? + 25a‘) 36. Let a = Mr. Wiggin's age 28 
2 ee 
= 2x(1+ 5a”) now in 16 years 


a a+16 
28. 4x + Bat y? + dy” = A(x + 2x*y? + 2y) RE 


; a+16=2a-12 
a b 
=4x +!) —a+16=-12 
—a = —-28 
29. Ba*h+40ab° + 50b° = 24a” + 20ab + 25b*) ee 
= 20(2a + 5b) 28 lon = 56 
Hé x2 -44 
30. x2" = a 21472 +y 27 2n =(x"-y n z") 44 56 12272 
yy 3 37. Lets=sister sage 13 
31. x? + 2x( x- y)+ ) =[x+(x- »)] =( =(2x- y) s—8=brother's age 5 


now in 4 years 


32. Le =[t-2(e-1)f =[e-21 +2) = (2-1) brother s-8 s—8+4 


33. 14{x-y)+(x-y) +49=(x-y) +14(x—y) +49 sisters s+4 
=|(x-y)+7] =(x-y+7) (s+4)+(s-8+4)=26 
à ; ; 28 =26 
34. c* - 6c(a ~c) + 9(a-c) -|e-3(a~c) ]-fe-32+3¢] s=13 
=(4e-3a)’ 13 Ft more than 5 / 
+9 
26 / 
Exercises 2.4 Pages 47-48 
1. 9-c?=(3+c)]3-0c) 5. a’x’ -1=(ax+1)(ax-1) 
2a = ab = a°(a’ ~ b’) 6. “di =4g = a(b? - 4a”) 
= a*(a+b\(a — b) = a(b+2a)(b- 2a) 
3. x°-16= (x+4)(x-4) 7.215 —16y° = (rs +4y)(rs —4y) 
4. 125- 5c? = 5(25-c’) 8. ap" _ cn = (a"b" +e"fa"b" ae) 


= 5(5 + (5 = c) 
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9. at -81= (a? +9] a? -9) 
= (a? + (a - 3)(a — 3) 
10. 9b° —c’d? = (3b+cd)(3b- cd) 


. 4x? — 25y? =(2x+ 5y)(2x—5Sy) 
+ 9a° —49b’ = (3a +7b)(3a — 7b) 
16a* —81b* = (4a? +9b*)(4a? - 9b") 
= (4a? + 9b*)(2a + 3b)(2a - 36) 
. 4-49c7d? =(2+7cd)2-7cd) 


75x? —27y? = 3252” = 9y°) 


= 3(5x+3y)(5x-3y) 
16. 36y*-81z = (ay - 92) 
= 9(2y? + 3z|(2y? - 32) 
17. 2x*-2y* = (x44) 
= 2(x? + y?)(x? - y) 
=2? + y?\(x+ 92-9) 
18. 5x-5y"=8{x" 5") 
Ass) 
= xt + pt) +324 - 2) 
= +» fe + str]e-)) 
19, x he xy = x(x" - >) 
= x(x" +y"\(x" - y") 
20. 4x" — ay?" = 4(2" - y*") 
rer» 
21. 81a*-64b* = (9a? +8b?)9a? - 80’) 


. 4b? -a°d? =(2b+ ad)(2b- ad) 
. 4a" -25=(2a" +5)(2a"-5) 


25x? -144xy? = x(25x” -144y") 
= x(5x + 12y)(5x - 12y) 


25. Let n = number of 30-cent stamps 295 
350 - n = number of 50-cent stamps 55 


4 cost of total cost of 
each each kind 
30- cent n 3 jn 


50-cent 350-n 5 .5(350-n) 


3n+.5350-n)=116.0 
3n+5(350-n)=1160 
3n+1750 — 5n =1160 
590 = 2n 
295=n 
350-n=55 
295+55= 350 / 
295($.3) +55($.5) =$116.0 / 


26. Let s = number of seniors 70 
210-—s = number of non-seniors 140 


4 given total given 
by each by each 
seniors Ss 15 15S 
RO, «2108 5 .5(210-s) 
seniors 
1.5s +.5(210-s) =175 
1.5s+105-—.5s =175 
S= 10 
120 $ 1.50 140 $105 
+70 x 70 x$.50 +70 
210 / $ 1.05 $70 / $175 


27. Let g = number of quarters 10 
5q = number of nickels 50 


value total value 
of each  ofeach 
quarters q 25 .25q 


nickels 5q 05 .05(5a) 


.25q +.05(5q) = 5.00 
25q + 5(5q) = 500 


50g = 500 
q=10 
50 = 5(10) / 
$2.50 
+2.50 
$5.00 / 
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Exercises 2.5 Pages 49-50 
1.7 -(b+c) = [a +(b+ c)]fa -(b+c)|=(a+b+c{a-b-c) 


nN 


. a’-(x+y) =[a+(x+y)][a-(x+y)]=(a+x+ y)(a—x-y) 


w 


. b?-(2a+b) = [> +(2a + b)][b - (2a + b)] = (2a + 2b)(-2a) = -4a(a + b) 


7 


4c? - 9(b +d)" =[2c+ 3(b + d)][2c- 3(b + )| 
= (2c + 3b+ 3d \(2c Lape 3d) or — (3b oct 34 )(3b DCE 3d) 


a 


. 9b? -(a-x) =[36+{a-x)][36 -(a -x)] 
=(3b+a-x{(3b-a+x) or —(a + 3b-x)(a - 3b - x) 


à 


9a?-(2b-5) =|3a + (2b -5)][3a - (26 - 5)| = (3a + 2b - 5)(3a- 2b + 5) 


Pe | 


xt — (3x? - 2y) =|x? + (3x? - 2y)][x? - (3x? - 2y)] 
= (4x? - 2y)(-2x? + 2y) 
= 22x? - y\(-2)(x? - y) 
4e} 


or = 4(2x? - DE -x?) 


= 


49a? -16(Sb- 4c) = [7a + 4(5b - 4c)][7a = 4(5b - 4c)] 
= (7a + 20b - 16c\(7a — 20b+ 16c) 


a 


(2a + 3b) -(a+b) = [(2a + 3b) +(a+b)|[(2a + 3b)-(a + b)| 
=(3a+ 4b)(a + 2b) 


10. (5a-3b) -(a-b) = [(5a - 3b) + (a - b)][(5a - 36) - (a - b)] 
= (6a - 4b)(4a - 2b) 


11. (2x+5) -(5-3) [(2x+5)+(5-3x)]f{2x+ 5)-(5 - 3x)] 
(1 


[(2x - 3y) +(3y + z)|[(2x - 3y) - (3y + 2)] 
(2x + z)(2x KIT) =2) 


\ 
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14. (5b-4c)" -(3a - 2c)” =[(5b - 4c) + (3a - 2c) (5b - 4c) - (3a - 2c)] 
= (3a + 5b- 6c)(-3a + 5b- 2c) 
= -(3a + 5b- 6c)(3a —5b+ 2c) 
iS. (4x - 3») — (2x — 3a) = [(4x - 3y) + (2x - 3a)]](4x — 3y) - (2x - 3a)| 
= (6x —3y- 3a)(2x — 3y + 3a) 
= 3(2x — y —a)(2x — 3y + 3a) 


16. (9x + 6y) (4x 35)" =[(9x + 6y) + (4x - 3y)]|(9x + 6y) + (4x - 3y)] 


=(13x + 3y)(5x + 9y) 
17. (3x- 2y) -(2a -1)  =[(8x- 2y)+ (2a - 1)]|(3x - 2y)-(2a - 1) 
Fas —2y+2a- 1)(3x - 2y — 2a +1) 


18. (2a? - -y) - (3x +’) ) =[(2 a’ -y)+ +(3x +b?) (22° - -y)- (3x + D? ] 
= (2a? ss y)(2a? —b? - 3x - y) 
19. (a? - 2ax +x? )-n? =(a-x) -n? 
=(a-x+n\(a-x-n) 
20. (b? + 2by + y?)-n? =(b+ y) -n? 
=(b+ y +n)(b+y-n) 
21. 1-4¢+4q?-a? =(1- 2g) -a’ 
=(1- 29 + a)(1- 2g -a) or — (a - 2q + 1)(a + 2q -1) 
22. r?—2rx+x* - 160? =(r = - (4) 
=(r—x + 4t\(r- x — 41) or (r+ 4t-x)(r - 4t - x) 
23, c? a? —b? - 2ab =c? - (a? + 2ab +b’) 
=¢? -(a+b) 
=[c+( (a+b)][-- (a+)| 
=(c+a+b)(c- a- b) or -(a+b+c\(a+b-c) 
24. b? — x? — y? + 2xy =b? -(x? - 2xy + y?) 
nn) 
=[b+(x-y)[b-(x-»)] 


=(b+x-y)(b-x+y) 


(continued) 


Unit 2 Exercises 2.5 41 


26. Let d = number of dimes Z 
4 


25. Let À = votes for A 5000 
1 
a À + 500 = votes for B 3000 


A +2 A + 500 = 8000 
2A +A+1000=16,000 


3A =15,000 
A = 5000 
5000 
+3000 3000 = 500 more 
8000 / than 5 (5000) J 


Exercises 2.6 Pages 50-51 


1. c°+d?={e+d)c?-cd +d?) 
2 b =e? =(b-e)(b? + be +c?) 


3. x°+8= x? + 2° 


=(x+ 2)(x? 435 6 4) 


4. y°-125= y -5 
=(y -5)(y? + 5y +25) 


= (ab - ca’? + abc + c?) 


8. x°"+ 64={x") et 


=(x" + a] a =4r" + “| 


=(x" +4)?" — 4x" + 16) 
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2d = number of quarters 14 


value total value 
of each of each 
dimes d .10 .10d 
quarters 2d 25 .25(2d) 


10d + .25(2d) = 4.20 
10d +.50d = 4.20 
.60d = 4.20 
6d = 42 
d=7 
14=2(7) / 
$.70 + $3.50 = $4.20 / 


9. v’+27v =v(v° + 27) 


10. 


11. 


Es 


3 


=o" = s| 


ce 
=[(x-»)-2]|(«-»/ +2(x—y) +23] 
=(x-y-2)x ~2ay ty? +2x—2y +4) 


r= 7295" |} | {os:) 


ir) - 
= & - 2s°l(r°) +9r*s? + (7 
=(r os. Jr OV s+: 81s”) 
By? 276 = (25) (39) 


= (2-34/(25) + (2y)(32) + (32) 


= (2y = 32)(4y° + 6yz+ 92") 


14. 


15. 


16. 


17. 


18. 


216x° + 64y° = 8(272° + 8y°) 


= 8(3x° + 29} (3) - 3x°(2) + (2) | 
= (3x7 + 2y\(9x4 —6x?y + ay?) 
(m+n) +125n? =[2(m-+n)} +(5n) 
= [2{r +n) + 5n] {2m + nlf -2(m-+1)(5n) +(5)| 
= (2m + 7n)(4m? + 8mn+4n? —-10mn —10n? + 25n?) 


= (2m + 7n)4m? — 2mn + 19n?) 


(en) (+) fes) (49e) (et +) | 
= =2y(x? —2xy ty? +x? -y? +x? +2xy+y") 
= ~2y(3x? +") 


343n3 +(2p—q) =(7n) +(2p-q) 


=[7n+(2p- a) (7) -In(2p-4)+(2p 4) 


= (7n+2p-q)(49n? —14np+7nq+4p° -4pq +!) 


Let t = trailer's weight 1200 lb. 19. Let r = number of reserved seats 50 
t+1800 = lumber's weight 3000 lb. 150 - 7 = number of general admission 
t +(t+1800) = 4200 100 
2t = 2400 4 cost total cost 
t=1200 of each of each 
3000 reserved fs 7.50 oe 
+1200 gen.adm. 150-r 5 5(150 — r) 


Ee on more than 1200 ¥ 7.57 + sl CS r) sh 
7.5r +750 - 5r = 875 
2.57 =125 
25r =1250 
r=50 


100 $7.50 $5.00 $500 
+50 Xie, «100 +375 


1507 $375 $500 $875 
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Exercises 2.7 0 + Pages 51-52 jh 
1. x+y? = (x+ pat xp + xp ay +) 


2 (4e y= (x- vx‘ +xytaty? + ay + 9°) 
3. a’ -1=(a- 1Ja Sta +a tata ?+a+1) 


4. x+y’ = x) +(y3) 


7 =17+y? =(1+y)(18 -1Py-+14y? 19 +1?y4 199 +y°) 
=(1+yI-y+y?-y +y*-y> + pt) 


6. x8 —x=2(x° -1)= x(x-1)[x4 +23 +27 +241) 


~] 


. a7 4128=a7 +27 =(a+2)[a® -a5(2)+a4(2?)-a9(2")+a7(2*)-a(2°)+2°| 


=(a+2)(a° -2a° + 4a‘ - 8a’ +160? -32a+ 64) 


9. -—ab® = “ite b°) 
=ab(a- b)(a* +a°b+ a°b? +ab? +b*) 


10. x lit Le (y" ) = [em prete tate y atm ya 4 my + pti) 
Di au bat 1)= 2 (re 1) +m +m? + m+!) 


12,4 +512=4" 42° ¢ a) +{2) 


(at +21){a) -a2 + (25) 
=] 
= 


a’ +2°\a’ — 8a3 + 64) 


a + 2{a? - 2a + 4]a° — 83 + 64) 
13 32+ a "01225 +(a*b?) 
“(ra f2t-2 (at) aus) + (era) | 


= (2 + a*b*\(16 — 8a*b* + 4a*b* — 2a°h® + a*p’) 
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5 


14, 1-a°b"%c'* =15 - (ab*c*) 
= (1 _ abies) 1 + ab?c* + (abc?) + (abc): + (a) 


1- ab?e*][1 + ab?c° + a?b*c$ + abc? + a*b*c"?) 


x? + 3a) (x2)! (2) (30 )+ (2) (3a)? (5260) + (34)*| 


- 

15. x!°+243a5 =(x?) +(3a) 
= (4? + 34) 
= (x + 3a)(x* — 3ax° + 9a?x* — 27a°x? + 81a‘) 


16. Let w=original width 18 ft. 17. Let w =original width 24 ft. 
2w +4 = original length 40 ft. w+16= original length 40 ft. 
length width perimeter length width perimeter 
original 2w+4 w original w+16 w 
changed 2w+4 w+2 120 changed w+22 w 140 
2(w +2)+2(2w +4) =120 2w +2(w+22)=140 
2w+4+4w+8=120 2w +2w +44=140 
6w +12 =120 4w = 96 
6w =108 w = 24 
w =18 40 =16 more than 24 / 
40 = 4 more than 2(18) / 2(46)+2(24)=140 / 


2(20) + 2(40) =120 v 


Exercises 2.8 Page 53 
Late) eff») 
= (x + y)(x? —xy+ y N(x - y} + Xy + y?) 

2. 64x° -1 =(8x°) -1? = (8x° “ i(8x° i 1 

=| (2x)* +5 | (2x)* =] 

= (2x + 1)(4x? — 2x + 1\(2x - i)(4x? +2x+ 1 

ave (0) (etre -#9 
= (a +b*\(a’ +b?\(a? - b”) 


= (a* + b*\(a’ + b*\(a + b\(a - b) 


(continued) 
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Exercises:2.67 / Page 53 Paseo) © ee 


5. 64x4— 81= (8x2) 9? ={ax?+0)8x? - 9) 
= (a? 
=| 
1. HD) pa | = b) 


“| 
= (3% +b3(33 -b 1) 
= 
a 


6. a* ~ 625=(a?) - 25° a +25)(a - 25} 


a? + 25}(a + 5)( a-5) 


3+b)(3° - 3b + b*\(3 -b) b)(3? + 3b +b’) 
3+b)(9- 3b + b?)(3-b) b)(9 + 3b +b’) 


sept (sfr fes) 
(ere) 


=(2+ y)(4-2y +y°\(2-y)(44 2y +3!) 


if Le Let A = loss by A $1000 12. Let C=C's capital $28,000 
2A = loss by B $2000 2C =B's capital $56,000 
3A = loss by C $3000 4C = A's capital $112,000 
A+2A +3A = 6000 C+2C+4C =196,000 
6A = 6000 7C =196,000 
A=1000 C = 28,000 
$2000 = twice $1000 / 
$3000 = 3 times $1000 ¥ $112,000 
$1000 + $2000 + 3000 = $6000 / 56,000 
+ 28,000 $112,000 = 2($56,000) v 
$196,000 / $56,000 = 2($28,000) a 
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Exercises 2.9 Pages 54-55 


1. 


2: 


10. 


11. 


17. 


64x? -81y? = (8x + 9y\(8x- 9y) 


3r° +815? = = 3(r3 +275) 


AIT AN 


3(r + 3s)(r? — 3rs + 9s”) 


‘ v—1=(v— {ut + ui +vt+u+1) 
2 


2y? -18=2(y -9) =2(y +3)(y-3) 


27n’ +64 =(3n) +4? =(3n +4)(9n? ee 16) 


12523 -27 =(5z) - 3° =(52- 3)(25¢ +1524 9) 


. y°—36y= yy” — 36) = yy + 6)(y = 6) 


y + a°x° = (2) or (ax) = (y° + ax] y = axy? + ax) 


128-y’z’ =27 —(yz)' 
S (2-»2)(2° +25yz+ 2" y22 +23 y323 +22y4z4 + 2y525 + yet) 
=(2- y2)(64 + 32yz+16y?z? + 8y3z3 + 4y4z4 + 2y5z5 + ye 
1-144¢4 =(1+122)1-12) 


25x? -16= (5x +4)(5x -4) 


. 8x -y° = (2x2) y 


= (2x _ y\(4x4 +2x?y + y) 


. ab’ +1= (ab) +1= (ab+1)(a°b* way +a b -ab +a°h -ab+1) 


à ap =(a") (pr) =(a" "a2" +arbr +) 


16 8 


. x = (x5 + 4,8 _ ‘) 


. 3x4 -12y° =3 Fe 


| 
(ef 67] 


= ax! +2y ee 2 


2 
1 2 (1 1 1 
Aq? — : = (2a) -(3) = [20 + +2 = ;) (continued) 
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18. x+y =(x aes 
ese) er)" +O) 2) +67) 
ie sp fat = eye à xt — ty + pe] 
19. a°-xy = (a) (xy) 
= (ai pa) saxty? + (25°) | 
=|a-() "feras + xt) 


= (a xy)(a? + axy + 29° a‘ +a°x°y° +x° ÿ À 


20. x¢-—=[x742) 2-1 
16 4 4 


2H NX y ai br) 


22. 2x*-2y8 =2[x5-y*] a(x) -(o°)] 


23. 243 + x°y° = 3° +(xy) 
= (3+ xy)(3" = 3 xy + 32x22 ~3x3y3 +xty*) 


Il 
LS 
Ww 
+ 
È 
= 
O0 
es 
NO 
= 
Le 
+ 
\O 
Es 
SS 
| 
Ww 
& 
ee 
+ 
3 
SS 
— 


24. 8a° 729 =(2a°| ~93 
£ (20° -9)(4a* +18a° +81) 


25: 


ur 


8a" —18b* = 2(4a™ -9p*) 


=2{(20") (50) 


= (2a ny 3b°)(2a” 2 3b°) 


26. 9a?-(2a-5) =(3a) -(2a-5) 
=(3a+2a- 5)(3a -2a+ 5) 

5a ~ 5)(a +5) 

5(a-1)(a +5) 
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27. 27+(x+y) =3?+(x+y) 
=[3+(x+y)][9-3[x+y)+(x+5) | 
=(3+x+y)(9-3x-3y+x? +2xy+y?) 

28. x7"! — xy6™ = x(x" — y") = a(s") 0") | 

= a(x" = y?"\(x2" + xy?" +4 ") 


29. (a-2b) -(a-5) =|a-2b+(a-5)la-2b-(a-5)| 
= (2a -2b-5)(5- 2b) 


30. (r +s)’ — 7291°v® = I(r + | (2709) 
=|(r +s) * 4 278v ] r+s) )'-2nv| 
(r+ +(30)']ir+s) (any 
ale 


+s) + cash r+ s) — 3tv(r + s) + stv? | (r + s) = 30 | 


(r + s) + 3tv(r + s) Ke on? | 


= (r +s+ 30v)(r? + 2rs+s* — 3rtv — 3stv + 9°v?\(r +s- 3tv) 


te + 2rs + 5? + 3rtv + 3stv + 92?) 
31. 216x° — 64x3y° = 8x3(27x° x 8y°) 


ax°| (34) - (20°) | 


= 8x3(3x - 2y?\(9x? + 6xy? + ay") 


33. Let B = number of books B had 30 
3B = number of books A had 90 


32. Let w = bushels of wheat 30 bu. 
4w = bushels of corn 120 bu. 


12w = bushels of barley 360 bu. 


w +4w +12w = 510 


3B - 50 = number A had after sale 
B+ 50 = number B had after sale 


B+50= 2(3B- 50) 


HAE B+50=6B-100 
ies chore -5B=-150 
120 is 

+ 30 120 = 4(30) / 90 = 3(30) / 
75107  360=3(120)/ 80 = 2(40) / 
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Exercises 2.10 Page 56 


eS oS 99 ———— ————— —— 


1. 15. 


2: 


10. 


x? +3x-10=(x+5)(x-2) 


3r? —6r —45 = 3{r? -2r -15] 
= 3(r -5)(r +3) 


Sy? +35y -90 = 5{y? + 7y 18} 


=5(y+9)(y-2) 


. x +12x? +20x = x(x? +12x +20) 


= x(x +10)(x+ 2) 


. 2c? +2c-60= 2{c? ee 30) 


=2(c+6)(c-5) 
Ad? + 28d —240= ad’ 7/2 60) 
= 4(d +12\(d- 5) 
2b4 — 6b? -56 = 2(b* Ab 28) 
= 2(b? -7\(b? +4) 


. a" +10a" +16 = (a" +8)(a" +2) 


x"tp3xtlr2x= de + 3x" +2) 
male +2)(x" +1) 
12+4y-y? =-(y? -4y-12) 


=-(y-6){y +2) 
=(6-»{2+») 


. 2 +182+56=(2+4)(2 +14) 
. x —abx—2a’h? = (x- 2ab)(x + ab) 


: 1? -161+36=-1(7 +161-36) 


=-1(1+18)(1-2) 


=(18+7)(2-7) 


. m —2mn-15n? = (m - 5n)(m + 3n) 
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20. 


21: 


22: 


23: 


24. 


25. 


a? — 9a + 52 ==1(a’ + 9a - 52] 
= (a + 13)(a - 4) 
=(13+a)4-a) 


; x? -(c+d)x + cd =(x-c)(x-d) 
: x? —(a—d)x -ad =(x-a)(x +d) 


124 + 2692 - 180 = 2{y4+13y? - 90) 


= 2(y? +18] y? - 5) 


. 54a? - 3ay - y? =-(y? + 3ay - 54a?) 
=-{y + 9a)(y - 6a) 
=(9a + y)(6a - y) 
4ax — 2ax* + 48a = -2ax° + 4ax + 48a 


=~2a(x? - 2x - 24) 
= —2a(x — 6)(x + 4) 
or 2a(6 — x)(4 + x) 
3a? — 15ab - 72b? = 3(a’ _ 5ab — 24b?) 
= 3(a = 8b)(a + 3b) 
+= 2{a L n)x ~4an= (x = 2a (x => 2n) 
9b2x + 54bx — 144x = 9x(b? + 6b = 16) 
= 9x(b + 8)(b— 2) 
150n — 5nx? — 65nx =—5nx2 — 65nx + 150n 
= —Sn{x? om he ree 30) 
= Sux + 15)(x - 2) 
or 5n(15 + x)(2 _ x) 
20bx + 10b? — 630x? = 10h? + 20bx — 630x2 
à 10(b? +2hx— 63x") 
=10(b+ 9x)(b = 7x) 


Exercises 2.11 
1. 


2. 


3. 


14. 


15. 


16. 


17. 
18. 


19. 


. 8x? + 10x — 3= 


: 
. 15x? - 9x -6= 3(5x? - 3x - 2) 
! 
5 


3x? — 8x-3=(3x+1 x — 3) 


2x? + 7x-4=(2x-1 


6x? — 13x + 6= 


= 3(5x + 2)(x - 


21h = ht ae F 7\(3b? 4. 2) 
: 21a? -a -10=(7a - 5)(3a + 2) 


( 6x? — 10x + 4 = 2(3x? - 5x + 2) 


= 2(3x - 2)(x -1) 


. 15x72 +22x + 8 = (Sx + 4)(3x + 2) 
. 10x4 — 11x? - 6 = (5x? + 2)(2x? É 3) 


. 16x? — 68x + 66= (8 x ?- 34x + 33) 


= 2(2x - 3)(4x - 11) 
10x + 42x3 + 44 = 2(5x° + 21x% + 22) 

= 2(5x° +11}(x? + 2) 
12x? + 14x — 40 = 2(6x? + 7x — 20) 

= 2(3x - 4)(2x + 5) 
3x? + Txy + 2y? =(3x + y)(x + 2y) 
3x? + Say — 2y? =(3x- y)(x + 2y) 
4x? +4x-3=(2x+3)2x-1) 


9x? -9x+2 =(3x-2)(3x-1) 
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20. 


21. 


22 


23. 


24. 


25; 


26. 


27: 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


4x? — 6x10 =2(2x* -3x-5) 
= 2(2x-5)(x+1) 

9x? +18x+8=(3x+4)(3x+2) 

16x” ~8x-3 =(4x-3)(4x +1) 

4x? +19x-5=(4x-1)(x+5) 

9y? -13y -10 =(9y + 5)(y -2) 

4a’ +17a-15=(4a-3)(a+5) 

8x? +22x+9=(4x+9)(2x+1) 

18? + 46b~ 24 = 2(9b? + 23b-12] 
= 2(9b-4)(b+ 3) 

3x? -10xy +3y? =(3x-y)(x-3y) 

25y* +15y-18=(5y-3)5y +6) 

36v? +12v—-35=(6v+7)(6v—5) 

32x? +16x- 30 = 2(16x? + 8x15) 
= 2(4x+5)(4x-3) 


49a’ -14a -24=(7a-6)(7a +4) 
81x* - 36x -32 =(9x-8)(9x+4) 
9x? +43x-10=(9x-2)(x+5) 

18x? -9x -35=(6x+7)(3x-5) 
9x -10x? -16 = (9x7 +8) x? -2) 
16x? + 50x-21 =(8x-3)(2x+7) 
32n? + 28n -15=(8n-3)(4n+5) 


2x7" —5x"43= (2x" 3 3)(2x" 1) 


5x?" + 9x" y —2y? = (5x" — y)(x" +2y) 
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Exercises 2 Review Exercises Page 58 
i, a? +4a+4=(a+2) 23. 4x? -Sxy+y? =(4x-y)(x-y) 
(:?-6{z*-4) 


(2 6}(z +2\(z- 2) 
( 


2. x? +3x+2=(x+2}(x+1) 24. 24-1077 +24 


3. 2° +5c+4=(2+4)(z+1) 
4. 2x? -x-1=(2x+1)(x-1) 25. 6x? —xy-2y? =(3x-2y)(2x+y) 
5. y’—6y+5=(y-5)(y-1) 26. 5x? -38x+21=(5x-3)(x—7) 
4 9+6a?+a*=(3+a?) 27. 2x? +5xy+2y? =(2x+y)(x+2y) 
28. 9x? -27x+18=9x? -3x+2} 


= 9{x-2)(x-1) 


7. 1+45+452= (1425) ) 
29. 16-1608 482 = 4(4+4a +a") 


8. 3x2 +6x4+3 = (x +2x+1) 
= 3(x+1) 
= 4(2 +a) 
30. atx’ +3a?x? -28= (ax +7)(a?x? -4) 
= (a?x? +7){ax + 2){ax 2) 


11. 3v? -8v—3=(3v+1\(v-3) 
31. 10a? +14a?+4a = 2a(5a” +7a+2) 


12. x” -10%+25=(x-5) = 2a(5a+2)(a +1) 
13. x’ +2y—20y? =(x+5Sy)x 47) 32. y?-(a-b)y-ab=(y—a)(y +b) 
14. 4x? + 8xy +4y? =4(x? +2xy+ y") 33. 2 —(m+n)z+mn=(z-m)(z-n) 


2 
HUE) 34. Oa? +12az? +424 = (3a v9 22?) 


15. m?+8mn+16n? = (m+4n) 35. b° +19bc +48? = (b+16c\(b+ 3c) 


16. m* —6mn-16n? =(m -8n)(m + 2n) 36. 262 —48x — 20 = 4[9x? =12x-5) 


yh, bb -4={p - a]? +1) 


=4(3x-5)(3x +1) 
=(b+2)(b- 2° + 1) 


37. 4x4-72,2% 3342 a(x" ~18x2 + 81) 


18. 4x’ +8x+3=(2x+3)(2x+1) = 4(x? -9)(x? 0) 
19. 2y’-y-15=(2y+5)(y—3) =4(x+3) (x-3) 
20. c' 8c? +16=(c?-4)(c?-4 38. 18x? —51x+36 = 3(6x" -17x+12) 
=(c +2) (c- 2) = 3(3x-4)2x-3) 
21. b-12b-45=(b-15)(b+3) 39. c’d* + 7ed +12 =(cd+4)(cd +3) 
22. Sc* -5c?-60 = sfe 0? -12) 40. 4a* —4a—256 = 4(a? -a 64) 
= Sc? —4)(c? +3) 41. Loy? +24y2—72? =(4y +72)(4y —z} 
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42. 4x’ —14xy+10y? =2(2x? -7xy+5°) 47. 4x8" +4x°"y" + y™ = (2x +") 


= 2(2x—Sy)(x-y) 48. 49x°+14x*y—15y? =(7x° +5y)(7x° -3y) 


2 
43. 25b* — 80b*c* + 64c* = (5b? - 8c’) 49. (r+s) -4(r+s)+4= [(r+s)- 2][(r+s) 21 
a! 


44. 25y° -25y2+67° =(5y-3z)(5y-22) r+s— 2) 
45. 9b°+49bc-30c° =(9b-5c)(b+6c) 50. 16-24(1-1)+9(1-1) =[4-3 =1)|[4 3(t- -1)| 
46. 9b? -13bx+4x? =(9b-4x)(b-x) =(4- ee or (31-31+4) 


Exercises 2.12 Pages 59-60 

1. am-an+mx-nx 9 1-m+r+n-mn 17. x°=-x+ax-a 
=afm-n)+x{m-n) =(1-m)+n{1-m) = a(x-1)+a(x-1) 
=(m-n)(a +x) =(1-m)(1+n) =(x-1)(x+a) 

2. bc-bd+cx-dx 10. 2p+q+6p°+3pq 18. 3x°-15x+10y-2x°y 
=b(c-d)+x(c-d) =(2p+q)+3p(2p+4) = 3x(x” - 5) +2y(5- x?) 
=(c-d)(b +x) =(2p+q)1+3p) = 3x(x” -5)-2y(x?-5] 

So Pa = px org + tx 11. b?-bc+ab-ac = (x? -5)(3x-2y) 
= pla-x)-r(q-x) =(b-c)+a(b-c) 
=(q-x)\(p-r) =(b-c)(b+a) 19. 12a°-8ab-3a* +2a°b 

4. ay-by-ab+b° 12. ar-rs-ab+bs A ae 
= y(a 7 b) 7 b(a + b) = r(a —s)-b(a -s) 4 a[4(3& - 2b) -a(3a° -2b)] 
=(a-b)(y -b) =(a-s)(r-b) =a(3a’ -2b)(4-a) 

5. x? -xy-5x+5y fsa 4 atl 20. 3m’n-9mn’? +am-3an 
= x(x - y)-5(x- y) = x?(x+1)+(x+1) =3mn(m-3n)+a(m-3n) 
=(<-ye-5) 7. =n) (dno) 

6. x? +xy-ax-ay ie vice aay ed 21.  15ab? -9b’c - 35ab+ 21bc 
=x(x + y)-a(x+y) = y*(y-+1)-3(y+1) = b(15ab -9be — 35a + 21c) 
=(x + y)(x-a) =(y+1)(y?-3) =b[3b(5a-3c)-7(5a-3c)] 


T 6 —4c44e=44 =b(5a-3c)(3b-7) 


= c(c-4)+a(c -4) 


= (c - 4)(c+ a) 


15. +x +x yty 


ir +1)+3(x +1) 22. 16ax+12ay—6by-8bx 


= 2(8ax + 6ay — 3by — 4bx) 


8. 2x=yr4 22% =(#4{#+)) = 2[2a(4x+3y)-b(3y+4x)] 
=(2x-y)+2x(2x-)) 16. 2-2n-n°+n° =2(4x+3y)(2a-b) 
= (2x : y\(1 + 2x) a 2(1 -n)- n?(1 -n) 


= (1 — n\(2 — ni) 


(continued) 
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24. xy+x—3y —-3y-4y-4 
= x(y+1)-3y(y+1)-4(y+1) 
=(y+1)(x-3y-4) 

25. ax-a—-bx+b-cx+c 
=@(x—1)—b(xel)—'clx—1) 


=(x-l)(a-b-c) 28. m+mn+mn+n +m+n 
26. mx-nx-x-my+ny+}y = m(m+n)+n(m+n)+(m-+n) 
=2x(m>n—l)-y(m—n-1) =(m+n\in+nt 


=(m-—n-1)(x-y) 

27. bx’ —b—xy—y+ yx’ —bx 
=bx* —bx—b+ x’y—xy-y 
her lex x1) =m +2mntn?+mtn 

2 72 
=(x —x-I)(b+y) =(m+n) +(m+n) 


=(m+n\(m+n-+1) 


alternate solution 


m+mn+mn+n +m+n 


Exercises 2.13 Page 61 
1. b*+64=b* +16b? +64-16b? 
a (2? +8) -(4b) 
= (2? +4b+ 8)(b? —4b+ 8) 
2. a*+4b* =a‘ +4a?b? +4b* - 4a?p? 
= (a? +26?) - (2ab) 
= (a? +2ab+2b?|[a? —2ab+ 2b°) 
Bo x +x ye ty =x +2x y +y xp = e +y) - (xy) 
= (x a xy+y?)(x? —xy +y?) 
4. a°+a*b" +b = a +2a'b* +b - atb* = (a +b) - (av) 
= [a* +a°b? +b* a‘ - ab? +b‘) 
= (CG +2a°b? +b*)-ab? [at — ab? +b‘) 
L G + vy) a C0 Pa b*) 
= (a? +ab+b? |a? —ab+ b'Îa* ab +b*) 
5. 9x4 +20x°y° +16y* = 9x4 +24x° y? +16y* —4x7y? 
= (32° +4y?) -(2xy) = (3x? + 2xy +4y?)(3.x2 —2xy +4y") 
6. 4a* +11a°b? +9b4 = 4a4 +12a2b? + 9p4 =D 
= (2° + 3) - (ab) = (2a° +ab+ 3°)(2a? —ab+ 3h?) 
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10. 


EL. 


12. 


13. 


14. 


15. 


16a* -17a?x? + x =16a* - 8a2x? + x4 —9a?x? 
= (4a - x) —(3ax) 
= (4a? +3ax- x°)(4a? -3ax- x) 
= (4a - x)(a + x)(4a + x)(a - x) 
25x* -29x7y? +4y* = 25x4 — 20x2y? +4y4 —9x2y? 
= (5x? -2y?) -(3xy) 
= (52° +3xy- 2y?\(5x" ~3xy- 2y°) 
=(5x-2y)(x+ y)(5x+2y)(x-y) 
mi +4 = m8 + 4m° +4 4m 
= (rm* +2) (2m) 
=(m* + 2m? +2][m — 2m? + 2) 
a* +324 = a* + 36a? + 324 - 36a? 
= (a? +18) -(6a) 
= (a? +6a +18/a? -6a +18) 
16x* +4x7y? + y* =16x* + 8x?y° + y* —4x?y? 
= (4x? +y*) (2x) 
= (4x? +2xy+ y (4x —2xy+ y’) 
4a* —-13a° +9=4a* -12a° +9-a? 
= (2a? - 3) =a 
= (2a? +a-3)(2a”-a-3] 
= (2a +3)(a-1)(2a-3)(a +1) 
25a* —14a7b* + b® = 25a* -10a*b* + b* -4a°b° 
= (5a*-b*) -(2ab) 
= (5a? + 2ab* - b*)(5a - 2ab? - b*) 
9a* +26a*b? +25b* = 9a* + 30a°b° +25b* —-4a°b? 
= (3? + so’) - (2ab)’ 
= (3a? +2ab+ 5b?)[3a? -2ab+ sb?) 


49a* —15a2b? +121b* = 49a* +154a2b? +121b* -169a?b? 
2 
=(7a? +118?) -(13ab) 
=(7a +13ab+116? ][7a? -13ab+116?) 


(continued) 
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16. 3a*+48b* -36a2b? = js no. 
=3|| (a* -8a7b* +16b*) aa? | 
=3)(0 - 4p?) —(2ab) | 
= 3(a? +2ab-4b? ){a? -2ab- 4b’ | 
17. a°-16=(a* +4)[a* -4) 
=(a*+4 (a? +2)(a° -2) 
=|(a' +4a? +4)-4a ? ](a? +2)(a? -2) 
=|(22 +2) -(zaf |e? +2)(0 -2) 
= (a? +2a+2)[a? -2a+2}(a? +2)(a’ -2) 
18. m°+4mn* = mm +4n‘) 
= m| (m2! +4m?n? +4n +)- 4m? | 
= n(n? +2n?) -(2mnÿ | 
= m(m? +2mn-+2n? \(m? -2mn-+2n? | 
19. x* +64y* = x4 4+16x7y? + 64y4 -16x2 y? 
= be +8) -(4xy) 
de +4xy-+8y?)(x? - 4xy+8y? ] 
20. 4a*+81=4a* + 36a? +81- 36a? 
= (20? +9) ~(6a) 
=(2a? +6a+9\(2a? —~6a+9) 
pA xy? +4xy? = xy (xt +4) = xy"(x4 44x? 44-42") 
= 21 +2) = es) 
= xy(x? +2x+2}(x? —2x+ 2) 
22. Om°-19m"n? +25n° = 9m +30m"n°? +25n* - 49m" n? 
= (3m + Sn?) - (7m?n)° 


= (3m +7mn+ Sn? )(3m' —7m°n+ Sn?) 
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23. ab? +16ab{ +256a = a(b* +16b* +256) 
= al 10h +250 16b*) 
=al(ot +16) - ÿ-(w}] 


bs 
a(b +4b? +16)(b* - - 4b? +16) 
b‘ 


= ol (0? +4) - +4) 20)" |" - 4b? +16) 


alb* +8b?+16- ab? \(b* - ~4b? +16) 


= ab? +2b+4)(b? -2b+4)(b4 — 4b? +1 6) 
24. 25x*-171x’y? +81y* =25x* -90x2y? +81y* -81x?y? 
= (5x? - gy?) = (9xy) 
= (5x° + Oxy — 9y?\(5x? ~9xy- oy") 
25. 4c*-—37c/d? + 9d* =4c* -12c*d* +9d* - 25c%d? 
= (2c? - 3d?) —(5ed)’ 
= (2c? + Sed - 3d”)(2c? - Sed - 34”) 
=(2c-d)(c+3d)(2c + d)(c- 3d) 
26. 25x* —56x*y? +16y* =25x* —-40x?y°? +16y* -16x°y? 
à La -ay) -(4xy) 
= (5x? +4xy = 4y?)(5x? —4xy—4y’) 


Exercises 2.14 Pages 63-64 
1. x? -3x=x(x-3) 7. 1-x5=(1+2*\1-x4) 
2. x? +x=x(x+1) =(1+x*)1+2?\(1-2?) 
3. 4a? +4a = 4a(a +1) =(1+24)(1+27\(1+2)(1-2) 
4. 8x3 -2x? =2x"(4x-1) 8. x -12(x*) = 
5. x+8y°=x+(2y ) =(x° +12? -1) 
(x+1)(x?-x-+1)(x-1)(2? +x+1) 


=(r+29") 2? -x(2y CU ; ; 
= (x-+2y?)(x? -2xy? +4y A a-a*=afi-at)-d («| 
à’ =a(1+a3\(1-a°) 


6. px =(y"] -(x =a(1+a)(1-a+a’)(1-a)(1+a+a’) 


(2 |") ee +2) | 
a=) 


=(y = x°\(y?" +y"x > +x?) 


(continued) 
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10. x (xs) 12 


= (x5 +1)(x> - 1) 


= (x4 ifx4 xt +x? x + I(x fat +x? +47 4x + 1) 19. 


11. b+b=b{bt +1)= H (6°) + | 
=? +1) (0°) 54] 
= b(b? +1)(b4 -b? +1) 

12. p°+64=p" +16p° +64-16p° 
=(p2+8) -(4p) 
=(p? +4p+ 8\(p? - 4p + 8) 


13. 14+x!2=13 +(x") 


| 
=(a° D] abs | 
= (a - ba +a°b +b") 
15, 4° #27a° = a?[a + 27) 
= a?[a° + 3!) 
=a*(a+ 3)(a? re 9) 
16. 125 — 8x° = 5° ~ (2x?) 
Z (5 e: 2x?)(25 +10x? + 4x) 
17. 4m +.004= Am + .001) 
4m +(1) | 
= (m+ 1) —.im+.01) 
or .004(1000m +1) 


=.004(10m + 1)(100m” — 10m+ i 
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18. 


20. 


21 


22: 


23; 


24. 


25. 


26. 


21: 


28. 


29° 


25x* — 64x°?y ? = x2(25x? - 64!) 
= x?(5x + 8y)(Sx- 8y) 
8a° - 64= 8a’ - 8} 
= 8[a 3 - 23] 
= 8(a - 2)(a? + 2a + 4) 
od? — 81d = 9d(d? - 9) 
= 9d(d + 3\(d - 3) 
a*-a’y=a’(a-y) 
4x — 4x = 4x(x° -1) 
= x(x -1)(x? + x +1) 
125 45 5(25 a 9x") 
= 5(5 + 3x?\(5 - 3x?) 
9a‘ —(b-c) 
= (3a?) -(b-c) 
=(3a° +b -c\(3a”-b +c) 
Sx? + 5x — 30=5(x? +x - 6) 
= 5(x + 3)(x - 2) 
pa _ 196 = (b* + 14)(b" = 14) 
Se aa 
64-2y = 2(32 - y ) 
y) 


=2(2- y}(2* + 23 y + 22y2 + 25° +3 
) 


= 2(25 - 


= 2(2-y)(16 + 8y + 4y? + 2y? +‘) 
6b* + 24= 6(b* +4) 
= 6(b* +4b?+4- 4b”) 


= (0? +2) +2 Ci 
(e° 


£6 ME 


30. 


31. 


32. 


33. 


34. 


27. 


36. 


37. 


38. 


39. 


a <p? = a(a'? - -b") 


=o (0°) -(0*) 

= a(a® +b fat - b°) 

dej +(e) [ley -)] 

(a? +6 [at -a7b? + b*\(a? +b [at 5) 

= aa? +B? \(at -a°b? +b*)(a + b]fa? -ab+b*\(a -b)(a” + ab +b”) 


=a 


ESR À = (x +a")(x -a’) 
= (x? + a(x + a)(x- a) 
7y* -175= ay* -25) 
nay asf 
8-27a3x° =23 -(3ax) 
= (2 ~ 3ax)(4 + 6ax+ 9a*x’) 

3x? +15x+18 = 3(x? +5x+6) 

= 3(x + 2)(x + 3) 
16(x-y) -2 =[4(x- »] -2 

=[4(x-»)+z|[4(x-y)-z| 

=(4x-4y +2)(4x-4y -2) 


16a? —36ab* = 4a[4a? _ 9b?) 
= 4a(2a + 3b\(2a = 3b) 


64x** -225y* 
= (8x* +15y*|(8x* +15y*) 


4c} + 32d? = 4(c? + 8d°) 


3 dc + (a) | 


=4(c+ 2d\(c? ~2ed + 4d’) 
ait = brie (a? s. ba?" -b) 


ent — {= (x i, as 
= (x n+l +1)(x"" -1) 


(continued) 
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Exercises 2.14 Pages 63-64 (continued) — 

41. x? - 45x - 28 =.1(10x? - 45x - 280) 

=.5(2x? - 9x - 56) 

= .5(2x + 7){x — 8) or (x + 3.5)(x - 8) 
42. 8x°y*+10x°y° = 2x°y°(4xy +5) 
43. 6-x-x? =(3+x)(2-x) 
44. 3+4x+x7=(3+x)(1+x) 
45. 12+m-m? =(4-m)(3 +m) 
46. m>-n>=(m- nr + mn + mn? + mn? + n°) 
47. 25m’ —16n° = (5m + 4n)[5m - 4n) 
48. Omn? — 16m = m{9n? - 16m’) 

= m(3n + 4m){3n - 4m) 
49. x°+x=x(x +1) 
= x(x +1)(x' =x +x?-x+I] 


50. b’-c’= (b - c)(b° +bo+ bc +b 0 +06 + be: + c) 


S1.r = (r* + st]fr* - st) 

= (r* + si\(r? +57}(r? _ s?) 

= (74 +s*}{r? +s2](r+s)r+s) 
52, y°-7° =(»5) -(#) 


: 3 3 
55. a°+x°= a’) +(x? 
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56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


x! +1= ka TE 
=(2 +1}(2) -(#) @)+(F(2)-2(0) 14 
(x? +1){x* xt +24 —2? +1) 


a‘ - 256 = (a? +16}(a” -16) 


z° +32z¢=q2° +32) ={5+2°) 
= o2+2)/24 -2°(2)+2"(2*)-2*) +24] 
= e(z+2)(z4 227 +42? - 82 +16) 
5y* +20=5{y* +4) 
= (y4 +4y? +4-4y") 
= 5 (9° 4 2)-(25) | 
= y? +2y+2) y? -2y+2) 
216a? — 8x33 = 8(274° = xy°) 
= 8[(5a) (x) | 
= 8(3a - xy)(9a + 3axy + x y?) 
3m°n° + 7mn* =mn°(3m+7n) 
x +4x = x[x +4) 
= a(x¥+4x* 44-424) 
= (st) -(22")' 
= a(xt +2x? +2)(x4 -2x? +2) 
c -16c = c{c" -16) 


= cle! +4)(c! - 4) 


c(c! +4c? +4-—4c \(c? ‘e 2)(c? > 2) 


-d(#+2) +2) (2 [e +2] +2}(c? -2) 


= oc? +2c+ te —2c+ 2)(c? + 2)(c? - 2) 


(continued) 
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Exercises 2.14 Pages 63-64 (continued) 
65. 2x? +x-10=(x-2)(2x+5) 
66. 16m° +2=2(8m' +1) 
s 2 (2) + | 
= 2{(2m +1) 4m? - 2m +1) 
67. 2°+z/+1=7"+27+1-7 
=(2+1) -2 
=(2 +241) -2+1) 
68. 2x? +x-1=(2x-1)(x+1) 
69. x? +9x-90=(x+15)(x-6) 
70. 1+(x+1) =19+(x+1) 
=[1+ (x41) -(e+1)+(er1) | 
=(x+2)1-x-1+2x?+2x+1] 
=(x+2)(27+x+1) 
71. 3x? -2x-8=(3x+4)(x-2) 
72. 15+6x~-9x? =3(5+2x—-32") 
= 3(5-3x}(1+ x) 
73. 1-(x+1) =1-(x+1) 
=[1-(x+1)][ 8 +(x+1)+(e1) | 
=-xfi+x+1+xt +2041) 
=-x(x? + 3x43) 
74. 1000x° - 27y? = (10x) —(3y) 
= (10x- 3y)(100x7 + 30xy + 9y°) 
75. a‘b? +a*b-12=(a*b+4)(a*b-3) 
76. 25p*" —36x?? = (5 “ 6x? |(5p” ~ 6x" 
77. 17-16a-a° =(17+a\(1-a) 
78. 6b° -7b-3 =(3b+1)(2b-3) 
79. 4a ~3ax-ax? = a[4-3x- x?) 
=a(4+ x)(1-x) 
80. 6x’ —x-2=(3x-2)(2x+1) 
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81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


3x’ +7xy—6y° =(3x-2y)(x+ 3y) 
60a* + 8ax — 3x? = (10a +3x}(6a — x) 
9b* +21b’c? +25c* = 9b* + 30b?c? +25c4 -9b%c? 
= (36? + sc?| —(3be) 
= (36? + 3bc+ 5c*)(3b? - 3be+ Sc?) 
25y* — 25yz+ 627 = (Sy — 3z)(5y —2z) 
9a* +26a7b* +25b* = 9a‘ +30a7b? +25b4 — 4a7b? 
= (3a? +50? J - (2ab) 
= (3a? +2ab+5b?)[3a? - 2ab+ 5b) 
6x°-4x? -2x= x(6x" 4x2) 
= 2(2x-2)(3x +1) =2x(x-1)3x+1) 
10a?c+ 33ac Te = (10a? + 33a 7) 
= o(5a-1)(2a +7) 


(a+b) -1= {a+ | -P 


-|(a+b) #1] (a+b) - 1 


=|(a+0) )+1]] (a+) - (a+b )+1][(«+ -i]|(a+8) +(a+8)+1] 


=(a+b+1)a? +2ab+0 -a- b+i\(a+b-1\(a” +2ab+b?+a+b+1) 


(a + x) —xt= (a + J] - (x) = (a + x) + #|[(0 + x) = | 
= (a? +2ax+ 2x |[a? +2ax) 
= a(a+2x)(a? +2ax+2x°) 
xt +4y = xt +4x2y? +47" —4x7y? 
= (x? u 2’) — 432? 
= (6 + 2y°) + 2xy|[(x? + 2’) - 2xy| 
= (x? +2y? + 2xy)(x? +2y? = 2xy) =(x? +2xy+ 2y?)(x? -2xy +2y?) 
(en) +=) =[(x+3)+(-2)]| (+3) (rss) (2-9) | 
=(xty+a-y)x?+2xy+y" - (x? -y)+x? - day +y"] 
= 2x(x? +2xy +3? — x? tyr +x? -2xy +") 
= a(x? +3ÿ) 


(continued) 
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Exercises 2.14 Pages 63-64 (continued) Lors Pet, D 
92. (a-2) +(a-1) =f{a-2)+(a-1)]f{a-2) -(a-2fa-1)+(e 1) 
=(2a-3){a?-4a+4-a?+3a-2+a?-2a+i) 
= (2a-3){a? -3a+3) 
93. 4x°+x2-8x-2= x#{4x+1)-2{4x+1)= (ax+ 10e -2) 
94. (a+) (bc) =[(a+9)'] -[(0-o)'] 
=[(a+0)' 6-9" Île -(b-¢) | 
= (a? +2ab+ b? +b’ -2be+c?)]{a+b)+(b-c)]|(a +b)-(b-c)| 
= (a? 2b: +c + 2ab— 2be\(a +2b- c\(a + c) 
95. 3ab{a +b) + a° + b° = 3ab(a +b) +(a +b)(a’ —ab+ b) 
à b(a” +2ab+ b’| 
=(a+b)(a+b\(a+b) 
= y 


(a+b 


96. (x? = y) 2 (x? = xy) = (x? -y?)+ (x? = xy)| (Es - y?) -( = xy)| 


a 
OLE 


97. (a? +b ~o) —4a°b? = (a? +b? a) - (2ab) 
= (a? +2ab+b? —c*)(a? -2ab+ bc?) 
=|(a+0) et ](a-5ÿ ce) 
=(a+b+c\a+b-cfa-b+c{a-b-c) 
98. x9 +20 ~3= (x? +3)(2? -1) 
= (x +3)(x-1)(x+1) 
99. 4c* + 377d? +9d* = (4c? +d°\(c? +9d") 
100. 25x" -56x’y? +16y* = 25x4 —40x2y?+16y* —16x?y? 
= (527 ~4y?) -(4xy) 
= (5x? +4xy — 4y?)(5x? ~4xy - 4y?) 
101. ay + 4— By" —3y—4y—4= x[y+1)-3y(y-+1)—4(y +1) 
=(y+1)(x-3y-4) 
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Exercises 2.15 Page 66 


1. x?-1=3 4. 6x? -15=x 
x -4=0 6x? —x-15=0 
(x+2)(x-2)=0 (3x-5)(2x+3)=0 
+2=0 —2=0 
4 ie oa tay Owe et 
X = 
3x=5 2x=-3 
27-1=4-1=3/ 
2 no ae} 
(2) -1=4-1=3 9 ok Al dr 
2 2 
2 2x°+10x = 28 {> ; pores {= } rte 
2x’ +10x-28 = 0 ARS 0 ES à 
x?+5x-14=0 Fe 14 . : 
(x+7)(x-2)=0 {2)-15 = 5 {?)-15 ne 
xEV=0 x-2=0 
x=-—7or2 50 _45 FA 5 27 _ 30 ice 
; ec ee pe: 2 
2(-7) +10(-7) =98-70=28 / HR SH te 
a5 2 2 
2(2) +10(2)=8+20=28 / 
5. x? -4b? =0 
3. 3x? +3x = 60 (x a 2b)(x is 2b) 0 
3x° +3x-60=0 x+2b=0 x-2b=0 
x’ +x-20=0 x = +2b 


(x+5)(x-4)=0 
x+5=0 x-4=0 
x=-5or4 


(26) — 40? = 4b? - 4b? =0 / 
(-2b) - 4b? = 40? - 407 =0 / 


3(-5) +3(-5)=75-15=60 / 


6. *_ Qn? =0 
3(4) +3(4) =48+12=60 / rs 


(x+3n)(x-3n)=0 
x+3n=0 x-3n=0 
x=+3n 
(3n) -9n? = 9n? -9n? =0 / 
(-3n)" -9n? = 9n? -9n? =0 / 


(continued) 
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7: 10x?-21=x 

10x?-x-21=0 

(2x-3)(5x +7) =0 
2x-3=0 5x+7=0 


DES) 5x = —7 
3 7 
X=— or — 
2 5 
Rt es 7). 7 
19?) -21=— if 2} 291 
2 2 5 5 
®) Le 
1o(2)-2123 1of 2] 212 
4 ? 25 5 
454223 2810577 
2e D on 5.656 215 
537 er 
2D 5 5 
8 x? — 3a? = 6a’? 
x? —9a? = 


(x +3a}(x-3a)=0 
x+3a=0 x-3a=0 
0 ane fr 
(3a) — 3a° = 9a? — 3a? =6a? / 
(-3a) ~3a? = 9a? — 3a2 = 6a? / 
9. x? +5b* = 6b! 
x’-b* =0 
(x+?)(x-b?)=0 
x+b?=0 x-b?=0 
x=+b* 
bo) 5b) NC ne 0e 
(-#*) +5b4 = pt +564 = 6n4 y 
10. x? —3x=40 
x? -3x-40=0 
(x-8)(x+5)=0 
x-8=0 x+5=0 
x=-5or8 
(-5) -3(-5)=25+15=40 / 
8’ — 3(8)=64-24=40 / 
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11. x? -9x =-20 
x?-9x+20=0 
(x-5)(x-4)=0 

x-5=0 x-4=0 
x=4or5 

4? -9(4) = 16-36 =-20 / 

5?-9{5)=25-45=-20 / 

12 x? +12x= 28 
x?+12x-28=0 
(x+14)(x-2)=0 

x+14=0 x-2=0 
x=-14o0r2 


(14) +12(-14) =196 -168 =28 / 
2? +12(2)=4+24=28V 
13. 600 = x? -10x 
x? —10x — 600 = 0 
(x-30)(x+20)=0 
x-30=0 x+20=0 
x = 30 or —20 


(30) -10(30) = 900 - 300 = 600 v 
(20) —10(-20) = 400 + 200 = 600 / 
14. 4x? —8b* = 8b? 
4x? -16b* =0 
a(x? - 4b") i 
x? 4h? =0 
(x + 2b)(x _ 2b) —0 
x+2b=0 x-2b=0 
Se 


4(2b) — 8b? = 16? - 8b? = 8h? / 
4(-2b) — 8b? = 16b? — 8b? = 8b? v 
15. 3x?+11x=4 
3x7 +11x-4=0 
(3x-1)(x+4)=0 


3x-1=0 x+4=0 
34e] X = —4 


16. 2x7 -1=14-x 
2x7 +x-15=0 3x? -7x-6=0 
(2x-5)(x+3)=0 (3x+2)(x-3)=0 
2x-5=0 x+3=0 Acta Or 2 0 
2x=5 x=-3 3x= 2 é 
x= 2 0r-3 ese 
oN 2 4 14 12 6 
; {=} {à} LU CR CRU 
{3) - is 3 3 OR NE LE 
3(3) -7(3)-4=27-21-4=2v 
25 ? 28 5 
1— Sr 18. 4x? +9x-9=0 
(4x-3)(x+3)=0 
2228 i oy a a a 
25, 23% 4x=3 x=-3 
2 2 x= or —3 
2 2 
a) ee 1421-5 3 3)_5-2,27_ 36 
i 
2(9)-1 = 17 4(-3) +9(-3)-9=36-27-9=0V 
17=17V 


19. x° -x-620 
The polynomial x? — x -6 = (x + 2)(x - 3) has two "zeros" at x =-2, or 


x =3. Plot these numbers on the number line. In each interval, 
choose a convenient value of x to see if the given inequality is satisfied. 


x=-2 x= 


Choose x = -3 


=> 


Choose x = 0 (0) — (0) — 6 : no 


IV 
© 


Choose x = 4 (4) - (4) -6 S yes 


The solution to x? —x-620 is x <-2 orx2>3. 


(continued) 
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Exercises 2.15 Page66 (continued) 
20, x? -24-1540 
The polynomial x? -2x-15= (x + 3\(x - 5) has two "zeros" atx =—3, or 


x=5. Plot these numbers on the number line. In each interval, 


choose a convenient value of x to see if the given inequality is satisfied. 


x = —3 ses 


| | 
| EE Test GS ORR is no Ba 
4 5-3 <2) -f 30 Jih-Z 35541 5 6 


; ? 
Choose x = -4 x’ -2x-15.< 0 


Choose x = 0 (0) ~ 2(0) -15<0 yes 


Choose x = 6 (6) ~ 2(6) Sisal no 


The solution to x? —2x-15<Ois -3<x<5. 


21. 4x? -25<0 
The polynomial 4x? — 25 = (2x + 5)(2x - 5) has two "zeros" at x = -2, or 


Sie care Te 
Le cy: dividing the number line into 3 intervals. Plot these numbers on 


the number line. In each interval, choose a convenient value of x to see 
if the given inequality is satisfied. 


g) 
Choose x = -3 Ax? =25 < 0 
? 
463) 325 <0 no 
2 ? 
Choose x =0 4(0) -25 <0 yes 
2 ? 
Choose x = 3 4(3) —25<0 no 


The solution to 4x? —25<0 is -2 Sas 


N | Un 
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22. 3x° -27<0 
The polynomial 3x? — 27 = 3(x + 3\(x ~ 3) has two "zeros" at x =-3, or 
x =3, dividing the number line into 3 intervals. Plot these numbers on 


the number line. In each interval, choose a convenient value of x to see 
if the given inequality is satisfied. 
x=-3 a 
| | 
PS4 30221 -) 0 cales 4-15 


2 
Choose x = —4 347-0760 
2 ? 
3(-4) “27:20 no 
Choose x = 0 3(0) -27<0 yes 
Choose x = 4 3(4) -27 <0 no 


The solution to 3x? -27<0 is —3<x<3. 


23. x*+x-1220 
The polynomial x? + x -12 = (x - 3\(x + 4) has two "zeros" at x =3, or 
x = -4, dividing the number line into 3 intervals. Plot these numbers on 


the number line. In each interval, choose a convenient value of x to see 
if the given inequality is satisfied. 

x = —4 = 

RM 12e O0 10202 


? 
x?+x-12 > 0 


Choose x = -5 

(-5) +(-5) -12 3 0 yes 
Choose x =0 (0) +(0) -12 £ 0 no 
Choose x =5 (5) +(5)-12 £ 0 yes 


The solution tox?+x-122>0 isx<-—4 orx23. 


(continued) 
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Exercises 2.15 Page 66 (continued) 


24. 12x/-4 > 3x’ 
9x?-4>0 


2 
The polynomial 9x? —4 = (3x + 2)(3x - 2) has two "zeros" at x = Tai or 


x= a dividing the number line into 3 intervals. Plot these numbers on 


the number line. In each interval, choose a convenient value of x to see 


if the given inequality is satisfied. 


-+5 -4 -3 -2 -1 0 1 2 3 4 5 
? 
Choose x = -1 124453; 
2 2 2 
1221).4 (21) yes 
2 ? 2 
Choose x = 0 12(0) —4 > 3(0) no 
? 2 
Choose x =1 12(1) —4 > 3(1) yes 
: 2 2: 22 2 
The solution to 12x°-4 > 3x RER ee 


25. x°-4x+4>0 
The polynomial x? — 4x +4 = (x _ 2x - 2) has a "repeated zero" atx=2, 
dividing the number line into 2 intervals. Plot this number on 


the number line; in each interval, choose a convenient value of x to see 
if the given inequality is satisfied. 


SA ee? 1-1 ED 12? 34 ys 
? 
Choose x =1 x?-4x+4 > 0 
à 
(1) -4(1)+4 > 0 yes 
? 
Choose x = 3 (3) —4(3) +4 > 0 yes 


The solution to x* -4x+4>0 isx<2 orx>2. 
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Check for Progress 1 


1. y -y-6 

=(y-3)(y +2) 

. 3m? - 6m? +3m 
= 3mm? -2m +1) 
= 3m(m ~ 1)(m - 1) 
= 3m(m-1) 

. 4c? +12bc+ 9b? 
= (2c + 3b)(2c + 3b) 
=(2c+3b) 

. r?—-11r+28 
=(r-7)(r-4) 

OP NET 
= (a - 4)(a? + 2) 
=(a+2)(a-2)(a? +2) 

: 2=b—35" 
=(2-3b)1+b) 

. 9a?c+4b?c-12abc 
= {9a - 12ab+ 4b") 
= c(3a - 2b\(3a - 2b) 
= c(3a-2b) 

. Sy? +3y-2 
= (Sy -2)(y +1) 

. a+b+ax+bx 

=(a+b)+x(a+b) 

=(a+b)(1+x) 

27+b? =3? +b 

=(3+b)(9-3b+0") 


10. 


9+ 30x? +25x4 
3 (3 + 5x°)(3 ‘t 5x?) 


11. 


= (3 + sx) 


Page 66 
12. 8-32y*=8{1-4y") 
= (1+ 2y?|(1-2y") 
13. (0-3) = = (0-3) elfe -3)-0 
=(a+b-3)(a—b-3) 
14. 12y°-y-6=(4y-3)3y+2) 


15. 2x7 +3x+8=36+2x 


2 
Se 36+7 
FOR Pr | 


3x? -11x=-10 
3x? -11x+10=0 
(x-2)(3x-5)=0 


16. 


x-2=0 
eae, 


Pore 
3 


? 


3(2) -11(2) £ -10 


12-22 = -10 
-10=-10V 


17. Let w = width of street 
and sidewalk 80 ft. 


5 y=48 

z 3 

3w = 240 —(80)=48 ¥ 
w 5 (80) 
w = 80 


2(-4) +3(-4)+8 AR VIA 2(-4) 


? 
32-12+8 = 36-8 


28=28 / 
2 
DY 
2) -11(3) se 
£ 3 
da 
10 
3. 03 
2 
20e 0 
De 0 
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Check for Progress 2 Page 67 
1. 6a? +37a —60 9. x'?-64a° | 
= (3a -4)(2a +15) 2 (x) - (82°) 
2. aah = (x° fh 8a°}(x° = 8a°) 
= (a _ b)(a’ +ab+ b’) if Is) (a) ](#) -(2a) | 
= (x? +2a)(x4 Jaa +4a*\(x? ~2a)(x* +2ax? +4a?) 
10. x° 3x -4x+12 
= x?(x-3)-4(x-3) 
4. 5x°=10x7 +5 = (<-3)(2?-4) 
= (x-3)(x+2)(x-2) 
119 2 -24b=a bb. 
= x? (a? +2ab+ p?) 
5; (m+2) =n’ =x?-(a+b) 
=(m+2+n)(m+2-n) =(x+a+b)(x-a-b) 
6. ax+3x-ab-3b 12. 2y4—3y?-2 


= x(a + 3)-b(a +3) =(y- 2 2y241 
=(a+3)(x-b) ° | 


= {x-1)(x2 +x41}(x=1)(x? +x+1) 


13 Le fe 
1. ke +x yxy y" tom oan 


=x'(x+y)-y"(x+y) heu 
nt ff 


3 (x+y)(x-y)(2" is xy ty") 14. Let H=amount Hannah had — $35 


H +40 = amount Madison had $75 


8. a +4a? +16 


=a‘ +8a? +16 —4a? 

= (a? +4) -(2a) x 
2H =70 

= (a? +2a+4\(a?-2a+4) H = 35 


$75 
oo $35=$10 more 


HO ethan = ($75) / 


H =~(H +40)+10 
3 
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Check for improvement 1 Page 67 


1. r/+3r+2 14. 6x? -21x-45 
=(r+1)(r+2) = 3(2x?-7x-15) 
2. 5a° +20a? +20a = 3(2x+3)(x-5) 
= 5Sa{a? +4a +4) 15. 2x? +5x? -—3x 
= 5a(a +2)(a +2) . = 2(2x? + 52-3] 
3. 2y?-50 = x(x +3)(2x-1) 
= 2(y? -25) 16. 3y? + y—4 =By-6 
= 2(y+5)(y-5) 3y* -7y+2=0 
4. 4x7 +28xy+49y? eat er en 
=(2x+7y)(2x+7y) 3y-1=0 y-2=0 
3y =1 y=2 
5. m°-11m+24 id Be 
= (m-8)(m-3) A es. 
Oa ONE Le 
6. 1-6x° +9x* 3) HA -4;)-s 


=(1-32?)(1-32’) 12 ? 8 18 
+——— = 


eve 
Fr foe 3 


7. 4ab’ + 25ac? —20abc -i0 -10 
= a(4b? - 20be + 25c’) Ss ra 
») 
= a(2b-5c)(2b-5c) 3(2) +2-4 = 8(2)-6 
8. 7x°+11x-6 12242224 à 6 
=(7x-3)x+2) 10=10 / 
9. 2-(y-3) 12. y -10=6-3y" 
6-35 0-3) a -16-0 
=(x-y-3)(x-y+3) otre 
(y+2)(y-2)=0 
10. m-n+am-an 
=(m-n)+a(m-n) y+2=0 y-2=0 
y>- yn 2 
=(m-n)1+a) y=-2 0r2 
11. 20-457 210 L 6-30 2) 
= 54-95") ? 
4-10 = 6-12 
* (2+ 3y?)(2-3y”) pen. 
12. a°+8 (2) -10 6-30) 
=a? +2 Et Or 
=(a+2)(a?-2a+4) -6=-6V7 


13. 49-42b+9b°? 
4 (7 " 3b)(7 - 3b) 
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Check for Improvement 2 Page 67 
1. 6y?-13y+5 9. m°+mn°+n° 
=(3y-5)(25-1) =m°+2mn+n"-mn 


2. a° +16a° +64 = (re? io n°) — (mn): 


- (a’ 4: 8)(a’ zt 8) = (n° +mn+ n\n’ —mn+ n?) 
=(a+2)(a?-2a+4\(a+2)(a?-2a+4) WA crim de 
3. 8x? 34x33 = 3(3a?-2a 1) 
= (4x -11)(2x-3) = 3(3a +1)(a - 1) 
4. 77 11. m? -n°+x7-2mx 
=7(1-°} = x? -2mx+m°-n° 


=H1-yl+y+y? +y3 +94] =(x-m) =n’ 
=(x-m-+n)(x-m-n) 
5. m-2-mn+2n 


=(m-2)-n(m -2) 12.0) 25172287 
=(m-2)(1-n) = (x? —3xy- 28y°) 
6. a°? —2a° +1 = y(x-7y|x+4y) 
= (av -1)(a” -1) 13. 15x?-11x-14 
= (a? =1fa +a? +1fa -1){a2” +a +1) =(5x-7)(3x+2) 
6 
le 4-(x+y) ee 3 
2 A) 
=2’-(x+y) 


=(2+x+y)(2-x-y) =(4+y?)(16—49?-+y*) 


15. eo fax ae ee 


8. y'?-16a* =(y*) -(4a2) = x{2 +a)-a? +e 
=(y° +4a*)(y8 - 4a’) ie | 
= (»° +4a?)[y"-+2a)(y° -2a) = (@ +a\(e+ axa) 


For Experts Only Page 68 


1. 6x4 — x? —77x? 4. (p+q) -1 6. a -81 
an 2 APE Ja 
pace cu ld-fendipe)e] EI 
= x (31— x+ 
=(p+q-1\(p" +2pq+q° + p+q +l) = (a? +9)(a-3)(a+3) 
2. 1+36xy° +68x"y4 : 7: x yee 
=(1+34xy°)(1+22y?) 5. a —b’—ax+bx ss Ae 2 
=(a+b)(a-b)- x(a -b) 4 ENT 
3. 36a? +124 -35 =(a-b)(a+b-x) =(x-3) -y? 
= (6a +7}(6a -5) =(x-3+y)(x-3-y) 
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Oo 


© 


10. 


. a*—11a7b’ +b4 


=a‘ -2a7b* +b* -942p? 
=(a?-0?) -(3ab) 
= (2 +3ab- b’\[a? — 3ab- b?) 


. 28x*+x-2 


= (7x + 2)(4x = 1) 
a7"*? LS a?c?" 
= a{a?" = oe 


=a"(a™ +e")(a™ -c") 


12. y" = 31y° =32 

= (y - 32) +1) 

2: (y° -25\(y5 +15) 

=(y-2)(y4 +2y° +4y* +8y+16)x 

(y+1)9* -5 +y?-y +1) 

13. 81a* — 34a°b? +b* 

= 81a* -18a*b’ +b* -16a?b? 

= (9a - ve) —(4ab) 

= (9a +4ab- b?)(9a —4ab- b?) 
14. b72_b'y-2b}y? 

> b(b-4 —p"y -25°) 

= b°(b"? - 2y\(b"? + y) 


15; r? —(n+5)r+(2n+6) 
=r? —-(n+5)r+2(n+3) 
(r-2)[r-(n+3)| 
(r-2 


Nr-n-3 
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Unit 3—Rational Expressions and 
Equations in One Variable 


Exercises 3.1 Page 71 


pac | 
1, 2=2 7. 
pe 


b+c= b+c 


ir 


Exercises 3.2 Pages 72-73 


5. Oxy + 4xy a 2xy(x 2) 
2x+2xy  2:(1+y) 
y(x +2) 


I+y 10. 


Ax? 4x? 
2x? + 2xy 2x(x +: y) 
2x 
x+Yy 


a’b’c—abc?d A abe(ab - cd) 
abc id abc 


=ab-cd 11. 
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-a-b_atb 
x+y 


ET) 


-a(b + c) 2 a(b+ c) 


© bf-a-b) b{a+b) 


(a-ba-b+c) (b-afa-b+c) 


=" ———  principle 1 


B-de--d ele PK o 


PS CAI i ere 


(Bb -cjd-9 


7 (b-a)(a-b+c) 


x (a - b\(b - c\(c - d) 


principle 2 


+25) ay, +4?) 
x(x+25) 

rs + 2xy +4y° 

= x 


Nae? _(x+»)s) 


x? —2xy + y? (x-y)—5) 


K+Y 


Ixy Byes 2y*(x? —4y’) 
4x3y —32y4 = 4y(x3 -8y°) 


Le DUN a 
4yla-2y)(x? +227 +49?) 
y(x of 2y) 
a(x? + 2xy + ay’) 


x3 42x? 15x _ 2x" +2x-15) nt? (baunxt x -1) 


12. 17. ————= 


x — 5x? + 6x ge x(x? —5x+ 6) ve — x" ale -1) 
_Ae=3)[x+5) _ (x+1)e1) 
Ax~3\(x-2) (tif? +241) 
2 x+5 x+1 
x—2 exe 
eat sala ay’) te dracab-be_ala-c)+b{a-d 
ata a" (a? +y°) " a?+ac+ab+bc a(a +c)+b(a +c) 
n a"(a>+5"\(a+y)(a-y) : (a-c)la+d} 
ia "(qd 3) a+c\la+b} 
_a-c 
_(a+y)a-9) See 
+ 19. Let x = number of logs on three smaller trucks 9 
= ber of | ] x 
* y= 81_ _ Ly 9H{y-9) 9) x+2 = number of logs on large ce a 
y rar 18 [y+9}y-2) 3x+(x+2)=38 ue 
9 = 
srs ae 1 holds 11 and 11+27=38V 
7 11 is 2 more than 9. / 
ee veu ee fi ee eee 
5 : . = length of bridge 3300 ft. 
3b?+9b-54 3(b? +3b-18) : 


me 1—-180 = width of river 


_ (or 4fb~sf 
”3b+6 7 21-180 =1800 
Ten 3 

31 = 9900 


tg tte) at _ eeert(a+b-1) ao 


a?c+abc+ac ac(a+#+1) check: 


_atb-1 3 of 3300 =1980 
ac | 
1980 -180 =1800 / 
Exercises 3.3 Page 74 
26 2 6xy abc + 2ab abc, 2ab 
ee aS CARE D eee ean et 
Ys 3 Fa 3% 4 ab fe ab ois 
21,3 2ÿ 428727 «27 z 
2. pe = 4ac? 6. a 
2abe 10 x'+2x+i xt 2x 1 
ab+d ab d xytm _Xy mM _ m ; x i ee 
3 ND OE — 7. —= Je = X+ 
à a avé As A eas | he 1 
d =x+2+— 
=b+— ta +04 a. a x 
+ L ‘ wee b? +b? +2 1 
4 D Es 
4x?+6x 4x? 6x bp? bp? 


PE 2543 “1 68 Ben 
2x IR 2X a 
(continued) 
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Exercises 3.3 Page 74 (continued) 
3 2 = 
12 xi+x-12_, 1 _12 20. SF bn ic 20, 3, 3 
: x? à x x+2 
13 ¢ =2xn=8. (x+ 2) Gea) -2|1 5 38-6 
; X=4 So a —-2-6 6 
=x+2 1 3-3] 0 
14 gi 6245 _(x-5lx-t x-19 
exer À 21. RER 
SE x? -3)x3 — 7x? - 4x + 40 
2 
15. a+3b+ “ oe — 3x 
| =, 2 — 7x? =x +40 
a+bla? +4ab+4b Ye a 
a+ ab —-x+19 
3ab+ 4b’ Y 
3ab + 3b* 22. a? + 2b? - —— 
be a” +b 
a? +b? at + 3a°b? + b4 
16. 2x+5 ; de 
3x +2 6x? +19x+10 CREME P 
2a*h? + b 
6x" + 4x ab? + 2b 
15x+10 ad 
15x+10 
2y° 23 25 Tr 
17. x + xy + y? —2y - LT ; x Sa 
X — 
3 3 : 2x + 4]4x? + 22x + 21 
A Vad — Vo = 2%y 
2 4x? + 8x 
: a 14x +21 
ARE 14x + 28 
ey ay. diy, 
xy? 
xy? -y 24 x? —6xy+4y? xh ioxy 4y° 
— 2xy j à 2xy 2x, 2xy “ley 
sn _ ~6xy , x” +4 
2xy 2xy 
2 2 
18 Cm A deat mites ge 1 Les gal ey 
ax ax GÉANT 2xy 
Mm. 5 x+1 Te 
D LES We 25: x-2y-» 
x+y 
19. la ae xty |x? —xy—3y?— 
eae a x? + xy 
2|1-6 14-9 ee 
Be yr 8219 ~2xy- 2y? 
1-4 6] 3 —y’-z 
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4 2 
x° —3 _ 
D pee. GS 
x-3 x- 
311 0-3 5 -1 
oa) S58. Go 


27. a+3b- 
a%+b 


a? +b Ja? +3a?b- ab? + ab 


a° + ab 


3a°b - ab? 
3a*b + 3b? 
—ab’ - 3h? 


4 


28. x + 3x°y + 3xy° + = 
x+y 


x+y E +4x3y + 6x7y* +4xy° 


x4 + x3y 
3x°y + 6x7y? 
3x°y +3x7y? 
3x*y? + 4xy 
3x’y* +3xy° 
xy? 
xy° + y“ 


3 


29. Let n = number of nickels 5 
3n = number of dimes 15 
n+3n or 4n = number of quarters 20 


total value 


# ] 
bé of each 


of each 
nickels n fe) 5n 


dimes 3n 10 10(3n) 
quarters 4n 25 25(4n) 


5n +10(3n) + 25(4n) = 675 urea 
Sn + 30n +100n = 675 D clele 250 
Russe 15 dimes = $1.50 
n=5 20 quarters = $5.00 
ps $.25+$1.50+ $5.00 = $6.75 / 
An =20 
30. Let x = number scored by Adam 5 
3x = number scored by Rick 15 


3x+5=2(x+5) check: 
3x+5=2x+10 5 more than 5 is 10 and 
x=5 5 more than 15 is 20. 
3x =15 20 is twice 10. / 
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Exercises 3.4 


N 
EN 


i, = 


[© © | 00 


Wwlw BR] 
Il 
a 
NS) 


Il 
NN 


CIN AlN pAlw wl 
NS) DS) 
ere NA LS 


3, 2bx 2x _ dbx? 
"ay 2x 2axy 


3ay ay _ 3a°y° 
2x ay "2axy 


Vow a ae om cx? 
We bec be 
He dna ebdx 
bed bc? b bc? 


Z x+y Axty 
une RS 
Ry Z x+y) 
_ be, be{a +1) 
aA (a-1)(a+1) 
ab _ aba -1) 
a+1 (a+1)(a-1) 
: a-b _(a-b)(a +b) 
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Pages 75-76 


Diet. eg eeee tl 5 
+8 (x+2)(x?-2x+4) 


HR ee 
x +2x 9 x(x +2) 
(x? -2x+4) 


a+x _ (a+x)(c+d) 


a a(c+d) 
b_ab(c+d) 
104 a(c+d) 
2 2a 
c+d a(c+d) 
a. ae) 
v+1 (y+1)(y-1) 
2s,» mica 
y-1 (y-1)(y+1) 
ab al{y +1) 
y—1 (y-1)(y +1) 
ab ab 
Fa ae 
be : be( x? ~y") 
x? + y? (+572 y?) 
Al > -cd(x +9") 
y — x (x? -y?)(x? +9?) 
Ves a Vero 
Y°-3y+2 (y-1{y-2) 
» (vy +3)(y+3) 
(y-1){y-2)(v +3) 
y—2 Vo? 


0-2-2) | 
0=No+3)0=2] 


(v-1)y-1) 
F+36-76-) 


14. 


w +9 W + 3 


Let w = width of rectangle 3 ft. 
w +9 = length of rectangle 12 ft. 
w +3=side of square 
formula, w :1= s? 

w(w+ 9) = (w + 3) 
w? +9w = w? +6w +9 
3w =9 
w =3 
w+9=12 
check: 
3-12 =36 
6? =36/ 
12 is 9 more than 3. / 


Exercises 3.5 Pages 77-78 


3a 5a _9a 10a _19a 


1. seers 


At RGA. “1, 
3b -b 9b -4b 5b 
~ = = 


Mem ae lore 125 1c 


ax rx _ 5x, 6x _ 1x 
ay oy Vol Toy 


Beye APE M LE 
D Sey-saer ALAN 24; 24 


2 2 
5. 32 (2). 


a x ax ax 
_ 2a? +3x? 
ax 
6 c+d c-d_2c+2d 3c-3d 
3 2 6 6 
_ 2c+2d ,-3c+3d _Sd-c 
| 6 6 6 
2 2 
7 ne he” 
ee ee x x 


- ayes 
Ww 


2w 


Let w= width 20 yd. 
2w=length 40 yd. 
w + 30 = new width 


2w +20 = new length 


length width area 
original 2w w 2w -w 


changed 2w+20 w+30 (2w+20)w +30) 


(2w +20)(w +30) =2w-w+2200 


2w° + 80w + 600 = 2w? +2200 
80w =1600 
w = 20 
2w =40 
check: 
new width x new length = new area 
50 yd. x 60 yd. = 3000 sq. yd. 
3000 sq. yd.- 800 sq. yd. = 2200 sq. yd. / 
40 yd. is twice 20 yd. ¥ 


9 ap a bc a+bc 
Cc Le Cc 
2) @b “ab” 2 
10. a? +ab+—=——+—+=— 
Peete beh 
_a’b+ab’ +2 
b 
3 
ax+c x ax+c 
11. AT 2 +i a3 
_x +axt+c 
Be 2 
a-l a-1 10a 
12. —+5a=——+— 
2 2 2 
“fast 
2 
x —xy xy x xy 
13. *+———— = + + ————— 
J y Y 
Es 
y (continued) 
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r-s+t 3r r-s+t 


14. en: ae 3 
ar+s—t 
3 
D 
ee xy _ (x+y) (et) xy De Kae ay ay 
~~ xty x+y xty x+y x+y 
Ar BY x(x? -x-y) 
—  gty xy 
16 b=c a-c_b-c) ba-c) _ab-ac-ab+be _be-ac_Ab-4) 
" “be ac abc abc abc abc aby 
ba 
ab 


EDS a ES: 


18, 3%,P_3,1_6ab,5b° 30b, 10 _ 5b*-30b+ 6ab+10 
Mr b 10b 106 10h 10h 10b 
a? b? a? b? 1. b? a b° 


ab-b? ab-a Wa-b) alb—a) Wa-b) ala-b) abla—b) aba - b) 


pate fa=t](a? + ab+b*) a +tabee 
: ab{a - b) û abla—by E ab 
2a-3b 4a2+9b? (2a-3b\(2a+3b) 442 49H? 


20. ———-- —_——_ =\ 2 
1 2a+3b 2a+3b 2a +3b 


_ 4a’ -9b? - 4a’ -9b’ _ -18b° 
* 2a + 3b © 2a+3b 
es ER | (a +1) (a-1)a 1) 
+ =F + + — 
a’?-1 atl (a+i{a-1) (a+1\(a-1) 
(a+1)+a?-2a+1 g2_g42 


22. 2x+2 “ 1 1 2x+2 x+1 


_2x+2+x+1 3x43 Se 
(x+3)(x+1) (x+3)(x+1) | +304 x+3 
a—b ard | eee (a-b) ee ea 2{a’ +b’) __2a(a+b) _ 
2(a +b) a -b b-a 2(a + b)(a -b) 2(a+b)(a-b) b) 2(a+b\(a-b) ie 


_ a? -2ab+b? + 2a? + 2b? - 2a? —2ab a’ —4ab+ 3b? (a 36e +) 3b 


asses) arbla-t Ari 2 


? (a-b) a? +2ab+P-(a?-2ab+B*) gay 


21: 


23: 


= 


oe 
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peta te esate eda th) See Hob), +5 
a-b atb ba? (a-bla+b) (a+bla-b) aE 
_a?+ab+ab-b'-a?-b? 2ab-26  2ba-b)  2p 


Get) “Qrile-t Grie-n a+ 
1 1 
_ (a? +2a+4)+(a+2) A ce 
(a+2)(a-2)(a? +2a +4) (a+2)a-2)[a? +24 +4) 
Mes 6 Moi an 6(x+3) zi 10(x-3) 
x? 9, x-3 x+3  (x+3)(x-3) (x-3)(x+3) (x+3)(x-3) 
_x+33-6x-18+10x-30  5x-15 3] 


M) Eat Ep ee 
2 VERS Ca ee LE] 


K=2N R42) : rs A 24 gx -4 


2242 2748 _ (2x +22 -4)- (22 +8)(x? -1) 


x 1 - x 4 (x ~ 1x? ~ 4) 


2x4 - 6x? -8-(2x4 +6x? 8) : 


de 12x 
(x? - 1)(x? - 4) (x ~ 1] - 4) 
28 c’ab 2 b?ca is abc 
| (c - a\(b - c) (b - a)(b - c) (a b\a c) 
5 ~abc? (a - b) ab?c{a ~ c) a*be(b ~ c) 
~ (a-e)(b- cab) (a=Bb-cfa-c) (a-b(a-c)(b=c) 
rs abc? + ab?c? +.a’b’c — ab?c? - a’*b’c+a’be? # 
(a-b{a-cÂb-c) 
29. Let w= width 88 ft. 30. Let w= original width 20 ft. 
9w —2 = length 22.5w = original length 450 ft. 
9w—2= 790 length width 
Iw = 792 original  22.5w w 
w = 88 changed 22.5w-50 w 
cath 22.5w — 50 = 20w 
88x9 = 792 2 Sw =50 
792-2=-790 / 25w = 500 
w = 20 
22.5w =450 
check: 
450 — 50 = 400 ¥ 
20 x 20 = 400 / 
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Exercises 3.6 P 


b 
1. b—=1b 
ae” 


84 Algebra 2 Solution Key 


ages 79-80 


1 ee) Se 
| (2x+3y)(2x+3y) 82° +27y" 
is (2*-+3y|(2x+37) (2x+ 3y)(4x7 — 6xy +9y") 
ee) 
(2x + 3y)(4x? — 6xy + oy’) 


3 
a*—a’b a’b’ —ab 


; (a -b) a*b+ ab? 


ig Bod Aw? xd (+2) 


Snot TRE Seed 
(a-b) (a-b) (a-b) 
16. 4=12x7+99 20x+30y -Rx=3yf 10{2x+35 
© 10x-15y 4x? oy? 50x37 Dxr352x 35 
10 
=—=2 
5 
2 
17, gq? D db ge #_ farda-b) 2a(a-b) 
a+b 4ab?’ ah ae ñ 


18. a +ab db Aa +6) fafa? +ab+ b?) PR 


19. 


20. 


21. 


22: 


23. —— 


24. 


25. 


26. 


27. 


28. —— 


———— à à —— 


bab xy b=-a 6 


. 2 . ——————_— ee = 
rt is bad sun 
dd 


—— _——— CS 


a 
i 3 Lhe 
a = FPE : a {x +27 +y )-x?y 


x+xyty’ A(x? +y°) 


—__ eC 


—— ee à —————————————— ———— 


LRO ————————_——_—_— 


ee 4 ns 2 


(continued) 
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Exercises 3.6 Pages 79-80 (continued) 


Exercises 3.6 Pages 79-80 (continueg)  ————— —— 


29. Let p = number of eggs per pail 48 
3p = all the pails 
nr = number of eggs per basket 72 
3p = 1 (576-3) 
2 check: 
9p=516—3p all pails =144 
12p=576 all baskets = 432 
= 48 
4 144= 1 baskets / 
576-3p _-, 3 


6 


30. Let = tons per barge 2400 
3.5t = tons per train 8400 


capacity each total for each 


barges t 3t 
trains 3.5 23.51) 
check: 


31 + 2(3.5¢) = 24,000 
31+ 7t = 24,000 
10 = 24,000 

t = 2400 


3 barges hold 2400 tons each for 7200 
2 trains hold 8400 tons each for 16,800 
and 7200 +16,800 = 24,000 / 


31. Let w= width 35 in. 
w+15=length 50 in. 
2w + 2(w + 15) =170 check: length = 50 in. 


2w+2w+30=170 and 35+35+50+50=170V¥ 
4w =140 50 is 15 more than 35. ¥ 
w =35 
Exercises 3.7 Page 81 
———————_—— 
RS RER) 3a°b 
CC 
; Op 3a°b  3c 
2. Les = 12a*b | 4ax _H D 15H 9a’bc 
ce G) 25ac 15¢? 25a ak 5x 
aa x 
‘ 5 
3, 2,424 _a 
a a? A A 
2 
2g 
6, HT oy eee Be 
3xy 5) 5 2a | 
4, 24b  4a°b _2ab 975 3xy 
3xy 9x7y? BaP 4e 2a m ay? 
2a 7 6m°n° _12mn° brn Be 3a’m 
SALE NT Bak “at EX 
x 2 
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10. (8y +4)+ 40e) = 128 
11 LS WEL oe a es] fers|(r-s\e+s]{r-s) (r-s) 


12. ——— + 


Leraj{x? - ax + a?) fa=x} 2, Lew Viper) 
* D” 2 


a, Boe (9 dre diras 


1 ae b 2 a’ 2strab 1 
D — |+ = — | = o— |—+ — dl — + b = = — 
14 (« À [» 5) (a 4 É i | ab+a PTT 


Épus ca 16. ety aap a 
| del @ atta {aa La -4) 1-4 


Bees fone. Li x, SFT 0 RIRES APRES 
; x t+2xyty? x? +xy fe+y]x+7} sry? 


17 mtetms mime teem) A ea) tmnt) 
: m°x-mx mx? ax pem+am +) at (m + x)(m = x) 


2 
a+27 2 a+3 fa+3}(a -3a+9} w+satT a’ -3a+9 


SS 


18. 
@=27 eee Oe (a- (a-3)(a2+30¥9} As a-3 


——_—_———————————— 


2 


(continued) 
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Exercises 3.7 Page 81 (continued) 


20. 2a*+a-15 2a°-3a-5 ‘i (a+3) (3a+2}(a -3) (a +3)(a-3) 


2 
2! a?+b?-c?+2ab a+b+c_ (atb) ae 
. 2 = 
a — 


b’—c?+2be a-b+c a? -(b-c) a+b+c 


rl 1) r442r?4+1 r°+#1 
pad. | li77 pate entr Se ei 
r r 


23. PR) (22) |e ap? =1)=7»72 
En 


y2=1 y+1 dl 


_y=2y-8 (y+ily-1)_f—aily+2) ft -1) _ (y+2)(y-1) 


2y?-Ty-4 eet (ay tifpea}  2y+#1 


24. Let x=cost of first book $6 
2x = cost of second book $12 
3x = cost of third book $18 


check: 
x+2x+3x=36 1 
6x = 36 Oe eae 
300) 1 
2x=12 Steg a 
Bye —a bs} 


6+12+18=36 / 
25. Let x = cost per ton of regular steel $500. 


3x = cost per ton of stainless steel $1500. 


Sere 
aera: check: 
—2x = —1000 
x = 500 1500 — 500 =1000 
3x =1500 


1 
500 = 3 (1000) M4 
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Exercises 3.8 Page 82 


1 -1) 
1. 1 “à #1 (tif) 
| x+1 x+1 


3. 2x? 42 
dr | Es 2s +62 2x(x+3) 2x 


2. RS a 25 PRE a 
x? -9 2x2 x’ =-9 x? -9 (x+3)(x-3) x-3 
2x° 2x 
3m 
Qu md = €: mx =x ~ x°(m-1) 
m 
15 15 


5. nn Thy cian odes) ales) Wd Eee 


ae Ë “| ay “yy 7 
if ay ee 
x % 


x— 24 5, *-5_4,24 
LAPS (5 x ] x*-5x-14%+48 


eS Es an ee 
9-3x 25{ 2-38) 2(9 - 3x) 
3% x 
=i 
_x2-19x+48 _(x-16)e-3]_ 16-x 

_ 2:3(3-x) 6[3—x} 6 
Sang wee (x+2)(x+4) 
8 x 6x48 _ ("-2(*-4) 
x =16 — (x+4)(x-4) 
x-4  (x+2)x-2) 


te + em 


(continued) 
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Exercises 3.8 Page 82 (continued) 


6 te ya tS 3 
à —8y y 
Er (ok) 
x-y)+2xt+y) 3x+y 
8y | 8y 


10 ta 


a  ]1-a Guia aa 1-a?) 2a?=1 
as a +1) = 
a+l a a+l a 
11. Let x = number of small cantaloupes 


9 
15 —x = number of large cantaloupes 6 


number cost each total cost 


small x 75 5x 
large 15-x 1.48  1.48(15 - x) 
75x + 1.48(15 - x) =15.63 
75x + 148(15 — x) = 1563 check: 

75x + 2220 - 148x = 1563 9(.75) = $6.75 

—13x =-657 6(1.48) = +8.88 
x=9 $15.63 / 

15-x=6 9+6=15/ 


12. Let x = number of covers made 142 
x — 7 = number of covers sold 135 


number cost each total cost 
made x il Pie 
sold x-—7 50 50(x - 7) 


50(x = 7) — 21x= 37.68 
50x — 3.50 — .21x = 37.68 


29x — 3.5 = 37.68 eee 
29x = 41.18 135 covers at $.50 each= $67.50 
x = 142 142 covers at $.21 each= -29.82 
142-7=135 $37.68 profit / 
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Exercises 3.10 Pages 85-86 


Most checks in this unit are left for the teacher. 


i AZ 
—+—=24 
es 


aac 
35 <+= | =35(24 
(5) 


) 

72+ 5z = 35(24) 

12z = 35(24) 

35(24) 
12 


Z = 


+ — = 
4: 164324 16 48 


122,7 n Sn ae 
4 S16 2-416 8 
12n+7n-8n-Sn=2 

6n=2 


:0-20)46-305 


IP By) Rees! 


12x+18x-40x+15x=10 
5x10 
50 2 


3d_7d_\\d_ 8d 3 
4 12 361-972 


3{34_7d)_ {14 _84,3 
4 12 an 7 
27d-21d=11d-324d+54 

6d =-21d+54 


27d = 54 
d=2 


0 te Se lis ins, 


FUN E 14 


ASE ork tee | LE 
‘ur Ree Tee 


90n + 35n —154n +57n = 84 


28n = 84 
n=3 
AG RRL 
3 5 “ 
: Veh vet 4223) copie) 
3 5 4 
20v + 20-12v-—48+15v = 960 
23v+17=960 
23v = 943 
v=41 
7. lise ee heal NES 77 
6 5 10 
it 2224762 )-30() 
6 5 10 
5r+5-6r+12+3r+9=120 
2r+26=120 
2r = 94 
r =47 
à 3y+4 fya3— an 2y 
4 3 6 
Co y-3 4- 2). 12(5) 
4 3 6 
Oy +12+4y-12-8+4y = 60 
17y — 8 = 60 
17y = 68 
y=4 


(continued) 
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5r-6 4r+7 1 
+ =—+ 
5 10 Zz 5) 


10 Spi 0 agate! ere ler 
5 10 2 5 


10r-12+4r+7=5+6r-8 
14r -5= 6r -3 


9. 


8r =2 13. 


=O NE 
— + —=—+— 
NOT NE EE 
-19 16°10 13 


0 0820" 20 


rere 2. 
00 


dm Cl 22 oral 
Ja Sr fre 


84 3x5. x#1 = 84 2x , 5x-11 
2 4 7 6 


42(3x-—5)-21(x+1)=12{2x)+14(5x-11) 
126x-210-21x-21=24x+70x-154 
105x-231 =94x-154 
11x = 77 
Tors fl 


10. 


10m+3 6m-7 
ia ou 
10m+3 6m-7 
AT oe J=«(ofm-1 
20m + 6 — 1 8m + 21 = 60m — 60 
2m + 27 = 60m — 60 
58m = -87 


11. 


= 10(m -1) 
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3r—4 12. 


-13 1 14. 


15. 


701 +.24 = .081+ 9.20 —.02/ 
701 +24 = 81+ 920-21 
701+ 24 = 61+. 920 

641 = 896 
1=14 


375-.25x+.625=.5x-.6+.05x 


375-—250x + 625 = 500x — 660 + 50x 
—250x +1000 = 550x — 600 
—800x = -1600 
2 


(Notice that the decimals are retained in the check.) 


? 
375 —.25(2)+.625 = .5(2) —.6+.05(2) 
? 
375-.500+.625 = 1.00—.60+.10 
5=.5Va 


.18x-28.4-.06x =.35-—.2x-9.55 
18x -—2840-6x =35-20x-955 
12x -—2840 = -20x-920 
32x =1920 
x = 60 


n+4 
+ 
3 6 ee 23 


(2) (2) 
10\ .3 6 10Ww2 3 
ut.2am) rit 10) 
3 6 RE 
2n+8+2-2n=3n+3-20 
10=3n-17 


3n =27 


n =9 


Boon eee TiO 


16. LLC ER ee 
X+3 x-5 2x-10 


2(x+3)(x- | as + a = 3 = 2(x+3)(x— À ; 


4x(x-5)+2x(x+3)-6(x?-2x-15)=x+3 


4x? —20x+2x7 +6x- 6x7 +12x+90 = x+3 
—2x +90 = x +3 

~3x =-87 

a= 29 


6r—7 S(r+1) 4 
Or+6 12r+8 12 
6r —7 j 5r+5 Pee 
3(3r +2) A(3r+2) 12 


6r—7 Te |. aN 
ror] fea BS, |aratareal 1) 
24r-28-15r-15=3r+2 
9r-43=3r+2 
6r = 45 
45 
A = iat 
6 
15 
= 
2 


17: 


de 10g+17 5g-2 _12q-9 
à 18 9  119-8 
10g+17-10g+4  12q-9 


18 119 -8 


5q =2 


19. hr a 


#4 PPS 
(x+5)(x+1) (x-4)(x-8) 
(-4)(x-4)(x-8) =(-4)(x+ 5)(x+1) 

x—4)(x-8)=(x+5)(x+1) 
x? -12x+32=x° +6x+5 

-18x =-27 


ae 


er. 


(continued) 
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PRO VE HV es 
20. y se ee 


y-2 y- y-5 y-6 


=y=3)-b-2)' _(y=M=¢)--5/ 
(»=2\y-3) (»-5v-4) 
(= 2\»-3) (= 5v-4) 
6-63) 5-90) 
(»-5\'y-6) =(y-2)(»-3) 
y? -11y+30=y?-5y+6 


21: 


(x +2)(x-1)-(x? ~2)(x+1) =10-24(x? -1) 
eee +2x-2-(x' +x°-2x—2)=10-2x* +2x 
—2x° +4x=-2x3 +2x+10 
2%=10 
SS 
22. 3.1416x-17.14414+.0216x =.2535 
371632x%=17.3976 


= LOS Ga 
31,632 
PS ge leis al la | Port Co 
4 5a, 2s ato 2 
0 BH SaaS are Cire 20 on 38 _n+4 
LATTr 10 Me 


15n —20-16n —-10n — 20 =18n + 380 — 10n — 40 
—11n —-40 = 8n +340 
—19n = 380 
n=-20 
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24. (x-3) (x+4) 20-( r+ 8210) 4x? 


7 3 CT ET. 
AE (+4) =2i(20-1 a) 
7 3 21 21 


3x —6x+9)-7(x? +8x+16)=420-168x-5x-10-4x? 
3x? -18x+27-—7x? -56x—112 = 4x2 -173x+410 


—4x? -74x-85=-4x? -173x +410 
99x = 495 


x=5 
it À 5 +) x-4 
LION CR TS A Ta Bae a 


2x-10 , 3x-12 Ok 20 
3 4 4 


2 2x-10 | 3x-12 =12 5x—20 
3 4 4 


8x -—40+4+ 9x -36=15x-60 
17x -—76=15x-60 


1 4x SEX 
.  —x-2/]—-3|-4-—| —+1 


10x —32x+120=50-15x 
—22x+120=50-15x 
-7x = -70 
x=10 


en a on SS mms + PE, PR = 
“Ae 05 > .08 4 


(2x+1) (4x-1) __ [is 3{4x+#1) 
a ee RE reg eae 


(4x? + 4x +1)-2(16x? - 8x+ 1) = 75+ 3(4x+1) 


32x? + 32x+8- 32x? +16x—2=754+12x+3 
48x+6=12x+78 
36x= 72 
x= 2 


(continued) 
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Exercises 3.10 Pages 85-86 (continued) 


Exercises 3.10 Pages 85-86 (continued) — 


D Le MIS 


RÉ R Se ee 
28 ON Sp Se 32. Let n = the number 2a 
; 3 5 9 15 lee 
1742 ee 2 +2 ee ea check: 
45 X4~—* |-45 ne 1 ? 
2 2 Le {Ent En]-60 5 2a+=-2a=a 
45 162 105 300 
o[255+ 8.94182) = (108542005) Oy Eee 5 i 2 
—“a+—-a=a 
255x+45+9x+162 =105+ 300 3n = 6a 3 3 
264x + 207 = 405 H=20 asad 


264x = 405-207 33. Let n = the number 18 


ie É | Mars 
SPT ar 3} —n |-—n= : D 
264 4 
2 ° {3 18] 2-18 24 
1 2x | ce 
56 1-4) Vesta) SON f 3-20} 424 9 
à AO TT EN ee 5 3-9-3= 24 
5 2 On - n =144 5 
1 ; 2x : 8n =144 27 -3= 24 
Ae ieee et 10 n=18 24=24V7 
d 4 6 5 5 10 
2 2 34. Let n = numerator 
x-4 4x-16 3 4x+50 . 
— — =—- n+15=denominator 
6 6 5 25 20 
—3x+12 3 4x+50 the fraction = — 
150) —— |=150] —- 35 
6 28 a , 
n 4 20m 24 
—75x + 300 = 90 - 24x — 300 =— 
ti a per . n+15 7 204154 7 
—51x+300 = -21 7n = 4n +60 20? 4 
-51x=-510 ue ale 
oe n = 60 1507 
re n = 20 4 4 
30. Let n = smaller number 3 TÉL 
n+8= larger number 11 35. Let d = denominator 
n+(n+8)=14 5 +3 = numerator 
210 12 
Was the fraction = an 
114+3=14/ 11-3=8/7 1 
Bh ene) —-18+32 2 
31. Let n = the smaller number 16 AT 18 me 
n+4=the larger number 20 3 ? 
AS 49 12 2 
1 fs. 3 
gln+(2+4)]=9 4d = 3d +18 2 2 
d=18 AT 2 
=(2n+4)=9 3 3 
2n +4 = 36 
i) = ay 
n=16 


20-16=4 / A (20+16)=1(36)-9 7 
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Exercises 3.11 Page 87 


C—cx+n =nx 
C+n =cxtnx 
x(ctn)=c? +n? 


x= 
crn 


x=c-cn+n 
check: Let c=2, n=1. 
Then x = 2? -2-1+1? =3 and, 


se OS CA 
+ —=— 

13 ER 
Tort 
—+—=— 
aps 2 
iil, 

212 


Note: Checks are omitted from the remainder 
of this section, since number selection is 
arbitrary. Students should follow the 
check form given with excercise 1. 


2 ees ET 
x. ab abx 
b 7 49 
abs = æ) mF = +) 


abx-a?b? =7x-49 
abx-7x = a?b? -49 
x(ab ~ 7) = (ab + 7\(ab - 7) 


x=ab+7 


(c + n)(c? —cn+ ni) 


a*x-2a*=ab?x-2b" 
a*x-a?b?x=2a* -2b* 
(a* - *»?) = ( À a 
xla*-a =2{(a*-b 


2(a* -b* 
et | 
2 +6|e 6) 

aa) 
_ 2a° +21? 
aes 


aay aah 8 
2bx 2bx? x 


27x18 
2bx? a+b oo = 2bx? 2 
2bx  2bx? x 


a?x+b?x-a+b=2b?x 


a’x—b’x=a-—b 


x(a*-b?)=a-b 
saute. 
(a+b)(a-b) 
PURE 
a+b 
nn =a _ a ax + aff) 


(x+a)(2x-a)-(x-a) = x? - a? 
2x?+ax-a?-x?+2ax- a? = x? - a? 


x? + 3ax — 2a? = x? - a? 


3ax = a? 
a? 
X=— 
3a 

a 
X=— 
3 


(continued) 


Unit 3 Exercises 3.11 97 


bx — 2ab + ax = a° + b? 
ax+bx = a? +2ab+b? 
x(a+b)=(a+b) 

x=a+b 
7. bD+ax=a +bx 
ax=bx=a°-b 
a(a-b)=(a-b){a’ +ab+ p?) 
x=a +ab+b 
8. x(1-3c)+9c?=1 
x(1 - 3c) =1-9c? 


x(1 — 3c) = (1+ 3c)(1- 3c) 


x=1+3c 


: x x+2b des 
DOM DAT 


ax—b{x+2b) =a’ — 3ab 


ax — bx - 2b° = a? - 3ab 
ax = bx = a? - 3ab+2b°? 
x(a —b) = (a-2b)(a-b) 


x=a—2b 
ib: x—20b “A Be 
CH Rabe 
whe 28 ay [A 
Cx x abx 


ab x - 2ab) — abc = ofx = 3c) 


abx —2a*b’ — abc = cx —3¢? 


abx — cx = 2a*b* + abc —3¢2 


x( ab- c) = (2ab + 3c)(ab - c) 


x=2ab+3c 
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11. 


ax a? +2bx = 5ab+6b° 
ax + 2bx =a’ + 5ab+ 6b°? 
x(a + 2b) = (a + 2b\(a + 30) 


x=a+3b 

12. a eee De 
lpde Bale De 
ab +2) = absfe +b’) 


a? +b = abx(a’ + b?) 
abx =1 


pause 
ab 


13. AMD ee 
m 


b 
bm an —b+ =| = bm( &) 
m b 
abm? — b’m + bx = amx 
bx —amx = b’m - abm° 
x(b - am) = bm(b _ am) 


x=bm 


14, ~ CR? 
ax-4a? cC 
(ax - 4a") = (x — 2c) 
2ax - 8a° = cx- 20? 
2ax-ci=8a 120 
x(2a - c) = 2(2a + c\(2a - c) 
x=4a+2c 


xt+r rts 
15. = 


x=s r=s 
(x+r)(r-s)=(x-s)(r+5) 
rx—sx+r? —rs=rxtsx—rs—s? 
=2Sx= 15 
eres 
98 


x 


16. 


17. 


18. 


19. 


20. 


x-1+4b=1(3b+ x) 
x-14+4b = 3b? + bx 
x— bx = 3b? —4b+1 


a(1- b) =(3b-1)(b- 1) 


(x-a)'-(x-b) =(a-0) 
x? — 2ax + a? - (x? —2bx +b?) =a’ —2ab+b’ 
—2ax+2bx+ a? -b? = a? -2ab+b’ 
2bx — 2ax = 2b’ -2ab 


2x(b - a) = 2b{b - a) 


2x=2b 
x=b 
ka ' & 6) 
: qu if its 1 = 


a?x-a°+b?x-b° =abx 
a’x—abx+b’x = a° +b? 
(a? — ab+ b*) = (a+b)(a ~ab+ p?) 


x=atb 


6ax — 4b— 3ax + 3a = 6ax-4b 
—3ax = -3a 


x=1 


ab ab a ab a 
ax—bx-ax-bx __ a+b _x 
ab a(a-b) a 


(continued) 
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Exercises 3.11 Page 87 (continued) 


Exercises 3.11 Page 87 (continued) 


21. —— + 


al{b— x)(c- x) RE er | = ab(b- x)(c -x)(0) 


c-x) a(c-x 
blc-x)+a(b-x)-b{b-x)=0 
bc-bx+ab-ax-b°? +bx=0 
ax = -ab - bc + b° 


ab+ bc - D? 
x = —— 


a 


22 Let d = denominator 


d—8=numerator 


à 9 
the fraction = 


d-8-5 1 
d-5 3 17-8-5?1 
a13- 4 (TES 

HS te 
3d-39=d-5 ap 53) 
2d = 34 ae 

new ey, 

LE 


23. Letn=one digit 
n+3=other digit 
the two possible numbers are 36 
and 63 


n+(n+3)=9 
2n+3=9 
2n=6 
(teat) 
and 
n+3=6 
The sum of 3 and 6 is 9 and 
the difference is 3. / 
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24. Let a = Michael's present age 10 
a+15=Tai's present age 25 


Tai Michael 


now a+15 a 
in5 yrs. (a+15)+5 a+5 
check: 


1 
trs SC +15) - 5| In 15 years, Michael will be 15, 


2a+10=a+20 and Tai will be 30. 


si à 15 is 5 of 30 / 


25. Let x=Father's present age 4a 


: x=Chris's present age 2a 


Chris Father 


check: 


a year ago, Chris was 2a —a ora, 
and his father was 4a —a or 3a; 


3x-6a =2x-2a 
x=4a 


and a is . of 3a / 


Exercises 3.12 Pages 88-91 


: S=2(lb+Ih+bh b) h= =3 ft. 
ay aa ) E) 2(6)+2(4) 
S=21b+21h+2bh 
S-2bh=21b+21h 
S-2bh=1(2b+2h) 
_ S-2bh 
© 2b+2h 
_ S-2th _ S-21b 
~ 214+2h ~ 21+2b 
2. (a) p=obr p=br (b) p=br 
P _br p_br p=2(.0285) 
cage € b b p =.057 tons or 114 pounds 
HE me Se 
CR à b 
(c) p=br (d) p=br 
24 = 360r 16 = b{.8) 
LH dr 160 = 8b 
360 15 b=20 hp. 


4 2 
= .06—=6-% 
Fe 3 3 @) 


(continued) 
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3. i=prt 
1 prt : a 1 
ieee as = prt b) 480 = 7.06 34] 
) rt rt ba PE ) A | 3 
DR LUE 480 = 1.06] 2) 
1 
pr 1440 = p(.06)(10) 
1440 =.6p 
6p=14,400 
p= $2400 
(c) 420 = 4000(.09)s 420 = 4000(.095)r 420 = 4000(.0975)r 
420 = 3608 420 = 3808 420 = 390t 
420 .1 420 .2 4200114801 
=—=1— yr t =—— =1— yr. t=——=—=1—yr. 
360 6 380 19 300.011 0018 
1 yr. 2 mo. 1 yr. 38 da. based 1 yr. 28 da. based 
on 360 da. year on 360 da. year 
4. a=p+prt 
(a) a=p+prt a= p+ prt 
a= pli+rt) a—p=prt 
a Ue aad 
ae 1+rt pr pr 
Pale 
pr 
990 
(b) p= = 
1+.) 
4 
990 3960 
— =e = 7 
rss 0 
4 
990 
1.109 À) 
4 
___ 990 3960 
P 441575 5575 710.51 
4 
= 1000-600 400 4 1 
(APN ays Sale ease € 
pr 600(.06) 36 36 Le eee) lye 
600(055) 33. 33)" De 
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(continued) 


l-a Le 
5. (a =. en: a 
(a) = (b) sai 
s(r-1)=rl-a s(r-1)=rl-a 
sr-s+a=rl sr-s=rl-a 
PESTE sr-rl=s-a 
r r(s-l)=s-a 
1092(3) —1092+3 
| RER res = _S7a 
3 s—l 
1 = 2187 ___382-2 _ 380 
3 382-192 190 
1=729 ee 
E v 
6. (a) E=lkt (ben 7, (a), v=at v=at ‘(b) [bes 
=. 4 - 00163 egettte ny AE 100 
30(50) i he 5 
tee . A EY s 2 
Er x = 200163 pare oe a=20ft./s". 
1500 if 
k =.000001086 
1 1 1 
8. (a) s=>8(2t-1) (b) s=Sa(2r-1) s = 5(32)(2:3-1) 
aes) s=1(32f2.2-1) °° 16(5) 
2s =2gt-g 2 s = 80 ft. 
2s+g=2gt s =16(3) 
#=25+8 s =48 ft. 
28 
SN | Biol DE 
}. = — == = — —_ eee 
9. (a) w aor (b) w pot = 
sul 7 il 8w =12d+1 13 
w==|=|+- pes ae 
2(8) 8 8w-1=12d ee 
ort SL PSE 
one 12 fast 
AGREE 12 
16 16 16 d=1in 
vb 26 
w=1— in 
16 
1-—2zr 
10. (a) 1 = 2(ar + d) 1=2%m+d) (b) d=—— 
1=2ar+2d 1=27r +2d ie 
1-27r =2d [—2d=2ar 351 _2y 2 
Lm agi ad 2 12 
r. Use : 17 = 
é 2 
d = ey 21 ul 
2 24 }|2 
de) 2221/1 (continued) 
2 122 
d=15.00 ft 
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TI 
1 l=nd+m 44 1 
I=r(10+5] l-nt=nd Le 2 
l-7rt 1=13.5 in. 
ta 2) Vem 
2 71 
1=33 in 
. sdn _ An 2128 
12. (a) Does: (b) iio (c) n pr 
1 12S = ndn 12(110) 
S “(33}(29 12S for 
pe 12 nd Ales 
s=»(Z00 n = 90 rpm 
2 
S=110 ft./ min. 


13. Let a = Mary's sister's present age 8 
2a = Mary's present age 16 


Mary sister 
now 2a a 


4yrs.ago 2a-4 a-4 


check: 
2a—4 = 3la —4) 4 years ago, Mary was 12, 
oe cas and her sister was 4. 
A 12 is 3-4 / 
a =8 


Check for Progress 1 Page 91 


2 i 
(ee epee x 102342 6. ate DE Ty 
xX eee Ay AT 4x 302 
eee CR Pk av bere {22-2} = (10 
RXV Vo XY XV xy xy 3 2 
8y —3y = 60 
A PTT RU ET CENT 
Sy = 60 
nl OPS We 92 S nps 
y=12 
a, 25@= Br _ (5a +d} _ Sa+b ; 
Sa*+9ab-2b?  (Sa<b(a+2b) a+2b 7. 2X73 atl 5x2 
) 4 6 12 
3 Ale 12 2x-3 x+1 Sxt2 ~12(0 
re É Eee As Ne Bees Te (0) 
den fan) 3+8n 6x-9+2x+2-5x-2=0 
8 3x-9=0 
ay = 9 
X=3 
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6x+8 2x+38 Lu 
DER MES NS 


CRUE os ee | =(2x+1)(x+12)(1) 


(x+12)(6x+8)-(2x+1)(2x+ 38) =(2x+1)(x +12) 


6x? + 80x +96 —4x? —-78x—38 =2x? +25x+12 
2x? +2x+58 =2x7 +25x+12 
—23x =—46 
ee 


y? +3y-3=y' +2y41 
y-3=1 
+ 


0. U= U= 


Check for Progress 2 Pages 91-92 


1. 2a-—3-——= 
ss a-2 


2a? — 8a + 2 2{a? - 4a +1) 
: a-2 J a-2 


6 3 4 (7 12 12 


_2x+2y-8x+4y+3x-3y fe —3x+3y re x) y-x 


T2 12 12 4 


10a 
25-a’ 


= OO EC — 


5+4a _ 5-4 4 
5-a 5+a 


__25+10a+a°-25+10a 
25-a’ 


—a’-10a _ 


it. 


Let d = denominator 


sd —5= numerator 


fraction = we 
40 


3d =8 


ETS 


34-5] 
2 


3d =4d-40 
-d=-40 
d=40 


40 8 
15 is 5 less than 4 


Let a = Greg’s present age 12 
a+18=Joel’s present age 30 


Joel 
a+18 


Greg 
now a 
in 6 years a+6 a+18+6 


a+6=>(a+18+6) 


2(a+6)=a+24 
2a+12=a+24 
a=12 
a+18=30 
In 6 years 12 is 18 and 30 is 36. 


and 18 is indeed ; of 36. / 
30 is 18 more than 12. 


(continued) 
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Pages 91-92 (continued) 


Check for Progress 2 

Pea ta, 
d-9 _ d’-9 

Hd d'-3d4+4d—6 


1 


d 


d-3 d-3 
ne ss a dal) Ne se a 
— d-9 d+d-6 (d+3)\d-d} (d+3 (d+3) 
5 m? —mn+n? _(m-n . m -n° 
| n “(mn m+n? 
mn 
CHR HT | Gu+nm 7) cran 
mn (m—n)(ua—T} (+) 2 i | m-n 
3 2 1 
à eT > 


2 1 


(+ iY 2x2 3) =(veife+2)s—2f 25+) 
3(x? -4) = 2(x+1)(x-2)+(x+1)(x+2) 


3x? -12 =2x? -2x-4447 43x42 


3x? -12=3x° +x-2 


—10 = x 

x=-10 
7 4s le 5 
s?-9 3-s s+3 


SERBE SSI 
-2s=-12 
Se) 
Es 224583 
8. (a) ee (Oe 
i ee, 5.33-3.25 
Ta (a et 2173225 
DOUCE B08 
pa = fa+ fp a | 
pq —fp= fq 
r(a-f)=fa 
Dee 
Gai 
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9. Letx=age now 21 


x+11_ 16 
any as 21+11 32, 
5x4+55=16x-176 21-11 10 
—11x=-231 
X—21 
10. Letn=the larger part 29 
54-n = the smaller part 25 
1 1 
al -(54-n)=5 
+ (2n-54)=— 
1524 3 
2n-54=4 
2n =58 
n =29 
The difference between 29 and 25 
Éd ofa ig 
12 3 
Check for Improvement1 Page 92 
1, 645-972 10a 27 _10a+45 
Dr 6 42 124° 121424 12a 
mn r mpq np Tr mpq-np+r 
es 
Poe. pe. pq pq PY Pq 
3, 245.4 a dx _ ade 


4 x? +6xt9 _ (x+3)+3) | +3 
= 


{x+3x-3) | x-3 


11. Let =tens' digit 
12-t=units' digit 


the number is 48 
(units' digit is twice the 
tens' digit) 
12-t=2t 
ver 
t=4 (ten's digit) 
12-t=8 (units' digit) 
4+8 is 12 and 8 is twice 4. / 
x+2 x+14 
7 -1= 
x-2 x? 4 
x+2 x+14 
x+2\x-2 —1|=-{(x+2{x-2) ————~ 
alsa 223-1) (aa Ar] 
(x+2) -(x?-4)=x+14 
x°4+4x4+4-2° +4=x414 
4x+8=x+14 
3x='6 
2 
Equation is indeterminate, fractions are undefined 
(OT L=2, 
y-7 1 y—1 
8. Poe 
y?-25 2 2y-10 
y*-7 1 y-1 


(y+5)(y-5) 2 2(y-5) 


227 1 
40 leap 
2y? -14-(y? -25) =(y+5)(y-1) 
y? +1l=y?+4y—5 
11=4y-5 
16=4y 
y=4 


Il 
D 
— 
Sa 
+ 
Ui 
— 
— 
Le 
| 
un 
— 
LIRE. 


(continued) 
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Check for Improvement 1 Pages (continued) eee 


5x-3 x-2 2x+4 


Fe he 3 
24555 #2) po 2 +4) 
4 8 3 
30x -18-3x+6=16x+32 
27x —-12 =16x+32 
11x = 44 
x=4 
Kab Kab 
10. aaa ic ns 
C(b-a)= Kab C(b-a) = Kab 
bC —aC = Kab bC —aC = Kab 
bC=Kab+aC bC-Kab=aC 
bC =a(Kb+C) b(C-Ka)=aC 
2e bC b= aC 
Kb+C C-Ka 
11. Let d= denominator 


sd +2 = numerator 


the fraction = el 
36 


Mrs 5 

2 7 se check: 

CIN ares ae 

yee 36 9 

10d = 9d + 36 2 Dimore hr cle 
1-20 : 

00 

2 


Check for Improvement 2 Page 93 


x+3 _(4x+6{x-2) x43 4x?-24-12-4-3 _ 4x? -3x-15 


1. 4x+6- = = 
x-2 x-2 x-2 x—2 x-2 
# 2m+1_, 1-2n_2n(2m+1) 3(2mn) mt-2») 
m 2n 2mn 2mn 2mn 
_ 4mn+2n-6mn-m+2mn 2n-m 
2mn 5 2mn 
i 4 x-y+z 
2 ee Fe err ele 
x-ytz x-ytz Yc ee 0 
y —2yzt+ Zz" y ~2yz4+2? 
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—— ee eis 


r+4  r+3 


TOT ya 


3(r + 4) - 2(r+ 3) = 5(r + 2) 
3r+12-2r-6=5r+10 


r+6=5r+10 
—4r = 4 
r=-1 
2y?+7 y?-8y-8 10 


(y+3y-2) (+3{>-2) 3 
y*+8y+15 10 


(y + 3)(y -2) 3 

(y+3)(y+5) 10 

(y + 3)(y - 2) 3 
y+5 10 
os 
3y +15=10y - 20 
-7y = -35 


w? — 16w + 64 -(w? — 16w + 63) w? — 10w + 25 —{w? — 10w + 24) 


(w - 9(w -3) 5 (w — 6\(w —5) 


1 1 


(w -9\(w - 8) (w - 6)(w - 5) 

(w — 9)(w - 8) =(w - 6)(w - 5) 

w? -17w + 72=w’ -11w + 30 
—6w = —42 


(continued) 
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Check for improvement 2 Page93 (continued) 


Check for improvement z Page Yo (CconmueQ)  ——————————————————————————————————— 


273(4.75-— 2.67 
8. (a) h=H{i+ ct) (b) RS) 10. Let x = age of son 14 
3x+3=ageoffather 45 
ket 273(2.08) 45 
RER t= 2 67 1 
: ei =5 
Le , _ 567.84 x (8x+3) 
AT 2.67 5x-(3x+3)=25 
273(h -k) 25= 28 
oa k be 
1 3x+3=45 
9. Let x = the number = 
— 1 
CI, 2 ON 
10=% 7 14 exceeds 9 by 5. / 
21-7x=20-2x 
—5x = -1 
1 
x== 
5 
PSS MONTRE 
10-1 5 el A 


For Experts Only Pages 93-94 


1 7 eee) x-4+7+(x-3)x+3) 
1. + +-——=S = —___—— ].— —_— "| 
Arr 12.-.x 4 (x+3)(x-4) 


_£-4474+0-9  xt4x-6 fe+3fx-2) 4-2 
(x+3)(x-4) (43-49) Gt -4 x-4 


2 xtl 2-2 2x? 44-13 (x+1]x-3)+(x-2{x+5)-[247 +x-13) 
Pet 5eurs3 RCD |) HN Ne 


(x+5)(x-3) ir 


| PR. i a’ -9 a (a+3)a3} a(a+3) 
a 


a a’ 
Lol {- 4 }-& 2671) BC =] MSc es 
9c?-12c+4 3e+2)} 90-4 96-1244 30420 Dee 


_ Beat +20+1) +2c+1) Be=2} 


BB wake De. = 40? 4.2641 


110 Algebra 2 Solution Key 


5. ERP PAPE RES SITES EME 
4x-6 2x-3 9-4%? 2x+3 
eelgm eel x? +7 2 
2(2x-3) 2x-3 (3+2x)(3-2x) 2x+3 


=x = 7 2 


2(2x-+3)(2x- Wy > a4] =2(2x+3)(2x- 5 eae - 
(2x+3)(x-1)-(4x+6)(x+1)= 2(-x? ce 7) -2(2x-3)(2) 


2x?+x-3-4x?-10x-6=-2x? -8x-2 


—Xx=7 
x=-7 
6 3-2n 4n°>-1  _,  5-2n 
; 1-2n 7-16n+4n?  7-2n 
3-2n An? -1 5-2n 
(7 -2n)(1-2n) pt Hmmm S22] 
(7-2n)(3-2n)+4n? -1 =(7-2n)(1-2n)(1) + (1-2n)(5-2n) 
21-20n+4n? +4n? -1=7-16n+4n?+5-12n+4n? 
8n = -8 
n=-1 
7. (a) p="te) T -ma = mf substituting ae ae for f 
pla-f)=m(f+a) rma =n) 2=2) 
ap- fp = fm+am m+ P 
—-fm-fp=am-ap ramp an ra 
fm+fp=ap-am m+p 
f(m+p)=ap-am 7 - ap an , malm +) 
ap-am m+p m+p 
pr 7 = amp am” +am +amp 
; m+p 
T = lume 
m+p 
2(3.25)(5.80)(10.4) 
(b) ~~ 5.80+10.4 
_ 392.08 E949 
116200 | 
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8. Letr= rate before engine failure 40 mph 


| : à 
—r= rate after engine failure 


— = 


r 


us time to the port in England 
: 


40 ‘ ; 
— = time before accident 
: 


60 : : 
— = time after accident 


—r 


7 
1 
EE a 60 mi.+40 mph=1— hr. 
120 r 2 
2” - 40 mi.+ 20 mph=2 hr. 
1 1 
r-| —+— |=|—+1]-r 
2 1 r 1 
2” 100 mi + 40 mph = 2— hr. 
60+80=100+7r 1 1 
120 35 hr. ae hr. more than 2 hr. ¥ 
100d 
9. —— percent 
r 


10. Let x =cost per bushel $3 


9 
2000 = number of bushels 
x 


5 Js) 3( 230 = 810 


1620 | 8100 = 810 
4x 4x 


9720 = 3240x 
x=3 
= = 3000 bushels 
1 
3 (3000) or 750 bu. @ $.18 profit per bu. =$135 


3 
3 (3000) or 2250 bu. @ $.30 profit per bu. = $675 
$135+$675=$810V 
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Unit 4—Coordinate Geometry 


Pages 98-99 


Exercises 4.1a 


30 sq. units 


6-5= 


H ; i H Nv 


= 


f 
— 


Area 


Problems 1-8. 


(continued) 


77 sq. units 


_Area=11.7 


Unit 4 Exercises 4.1a 113 


Exercises 4.1a Pages 98-99 (continued) = 
Exercises 4.1a Pages 98-99 (continued) 


12 


15. 


(1-7) 2227 


race 


Hypotenuse = ,/6? + 6? = 8.5 Hypotenuse = 7? + 8 = 10.6 


16. 
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= 19.6 sq. units 


= 95.0 sq. units 


m-5=15.7 


= Id = 


Circumference 


m-6=18.8 


= Id = 


Circumference 


» 


n 

a) 

—_ 

[= 

ds | 

m 

Il 

>) 

D 

Fat 

4 

13) 

“pt 

o 

77) 

[SE 

© min 

= 

2 Il 

A 
2 3 
= 

Ce 

A Lan 
8 
— 
= 
= 
(ex 
Î 
N 
_— 
I. 

, a 
|A 

Se # 
N 
4 
= 
+ 
oN 
In 


Area 


5:2+ = 13.5 sq. units 


Area 
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Exercises 4.1b Pages 100-101 


Distance (miles) 


"(95, 100) 


10 
Clock time 


9:30 AM; 100 miles 


Centigrade 


| D Enonbon 
208C=68°E 
eked 15°C 
—10 °C =14°F 
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Distance (miles) 


Distance (miles) 


Distance (miles) 


24 


20 


ah mr , ITS T0) 


11 
Clock time 


11:30 AM 


AM. Clock time 


12:00 noon; 60 miles 


12 
AM. Clocktime PM. 


3:00 PM; 28 miles 


6. Letx= total days working together 
- = Ryan's rate per day 
1 


5 Chad's rate per day 


6x + 5x = 60 
11x = 60 


x= si = 5.45 days 
11 
check: 

1 1 3 so de HT 
10 12 60 60 60 
bd Kh 


7. Letx= total days working together 


<= Mr H's rate per day 
os 
2 
= Mr. W's rate per day 
32 
3 
fat 1 
2— 3= 
2 3 
1 1 
—— + ——— = 
5” 10 
2 3 
sag ec Par 
Se 10 
50] x, += ||=50 
52410 
20x+15x = 50 
35x = 50 
x=15=1.43 days 
check: 
Ce pga ES CUT 
5 10 10 10 10 
cp ae 
13710 10 
7 7 


(continued) 
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Exercises 4.1b Pages 100-101 (continued) 


8. Letx= number of days for Mr. 


Mann to finish 


= Mr. Mann's rate per day 


= Mr. Gregory's rate per day 


(141) (he 
6 8 6 
24] (4st) (Le =24 
6 8 6 
12+9+4x=24 
4x=3 


3 
x=—=.75d 
4 on 


Exercises 4.2 
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Page 102 


check: 
Amount completed in 3 days by Mr. Mann and 
Mr. Gregory is 


a(t} 3 at 
4\6 24s 


and i: + 2 = whole walk. / 
8 8 


(continued) 
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Exercises 4.2 Page 102 (continued) | 
11. 
12 
13. 
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18. 


19. 


total time with both pipes 


Let x 


22: 


pipe's rate per min. 


es = first 
45 


second pipe's rate per min. 


oe 
55 


495 
495 


11x+9x 


20x = 


24.75 minutes 


F4 
4 


check: 


20 
ef —— — 
95 


45 55 495 495 4 


—— + — 


1 


(continued) 
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Exercises 4.2 Page 102 (continued) 


23. Letx= total time with all three pipes check: 
I fi 0 ! h 1 LIST 77, Den 
ae rst pipe's rate per hr. Dr a Ra Ba A 
Lips second pipe's rate per hr. Co Lease) 
i RENE 
7 third pipes's rate per hr. FOG 40 


84 (14141) 
1270044 


7x+12x+21x=84 
40x = 84 


epee hours 
10 


Exercises 4.3a Page 104 
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; 


Eh 


ut dAsar arte 


1 


slope 


x+1, 


5. y= atid slope 


4. y 


= 
2 


—1 


2 


—x+2, slope 


6. y 


| 
CR 
OT ES 
ch 
vn +lim 
| + 
R R 
AIAN AIO 
| | 
Il Il 
EN EN 
~  œ@ 


=-2x+4, slope = -2 


9. y 
10. y 


=2 


2x-—4, slope 


mia 


slope 


: 


11. y=-—x+3, 
y 2” 


(continued) 


Unit 4 Exercises 4.3a 123 


Exercisee sa Page 104° ~ (OU RTE 


16. 


17. 
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Page 106 


Exercises 4.3b 


} 


rien 


É 


6. Let n = the number 60 


check 


1320 
1320 
1320 


= 
© 
— 
+ 
= 
N 
en 


PE 


(continued) 
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Exercises 4.3b Page 106 (continued) 


Ta Let x = the larger part 


oe or 6.25 
Ae ape 


10—x = the smaller part - on 35 


check: 


1s) 


The difference between = and a 


ARR 2 
AR 


15 . 40 


The sum of Le and — is — or 10 / 
4 4 4 


is ‘0 and u 
4 5 


Page 108 


Exercises 4.4a 
portend hE TA Salle EN" OR ae eee 


1. positive 2. zero 3. negative 4. undefined 
7. (5, 2) and (2, 8) A SIN ne 
aa) O23 
or i Se Baer 0 5 
X2 — X -5 -3 
I 333 
If 13 MVC 
8 te and — 72 DS Ds j 
Ê à Ê À ee aia undefined 
= 12 
DR ne 
9. (7,-3)and(-4,-3) m=22 à ACER 
%-% 7-(-4) 11 
10.128 0) and (2,9) = rene" 9 3 
X2=% -8-(-2) —6 2 
11. (5-1) ana(2. 1) nelle 2". 
+ 4 X2- x} eS. 1 
AE 
12 176023) 0e re PARCS CR 
X — Xj 1- —] 
13. (0, -1) and (-2, -3) mme. 
%-% O-(-2) 2 
126 Algebra 2 Solution Kev 


5. negative 


iS 1 es | ce I ce heed “nese 
14, —2,0 and sa m = 22 as eS 18. B25 ale (feo a2 Me Doe 2 
( ) ) X — X —2 —3 -5 5 ( ) an ( ; ) is X2—- xX 3-7 —4 
15. (-1, 2) and (2, 2) m= = EE À Lo 19. (5, 4) and (-4, -4) cpt Edit sa) a 
Sagres mam 3- (4 
- 4-(-1) 5 
16. (0, 4) and (1, -1 = 227 Di _ Hayes _y, 2-(-2 
(3) ad st) or OPEN = 20; Miya) anid (24-2) © me PME vs 
mom (A 
17. (5, 9) and (6, 2) ae ee a7 
X  —X 5-6 -1 
Exercises 4.4b Pages 109-110 
; ; 4-1 3 : : 
1. Using points A and B, myg = EEE 3, and using points C and D, 
7-(2) | 
Mcp = PL =3. Since the slopes are equal, the lines are parallel. 
; | 5-1 4 ‘ ‘ 
2. Using points A and B, my, = thi 2, and using points C and D, 
5-4 1 ; ; : 
Mcp = Dust À Since the slopes are the negative reciprocal of each other, the 


lines are perpendicular. 


3. Using points A and B, mag = pee 


Los 
4 


= 2, and using points C and D, 


(continued) 
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Exercises 4.4b Pages 109-110 (continued) 


1-(-1) 2 1 Peed 

i‘ SESE 631i, eh à 

2-(-1) 3 pole?) 

ame a EN oo Ve 1 
AB||CD 


6. Let d=distance that can be ridden 16 km 


speed time distance 


riding on 10 d * 
rover 1 

walking us 
back oe = 4 


d 
a=rt, sot=— 

7 
= time on rover 


= time walking 


d. tl 
— +— = tal ti 
‘Gio 8 (total time) 


d+4d=80 
d=16 


check: 
16 km 
10 km/hr. 
16 km 
————— 2 
ae Om ane 


and 1.6 hr. +6.4 hr. = 8.0 hr. / 


=1.0 hr 
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73 


3 
Let x = time for the trip for the father 97 hr. 


ae wee. ee 
speed time distance 


father 55 se same 


son 65 x-1 ; same 


distance = distance 


3 
50 —— 
55% {x | 


55x = 654 


110x =130x-195 
195=20x 


0nd 
5 a.m.+ 9 hrs. 45 min. =2:45; no 


check: so = = s{>) = RENTE 
4 4 4 


and {0 _ à = 0{ 33] =; eee ie J 
Ala? 4 4 


8. Let d=distance up river 28 mi. 


speed time distance 


up river ig ie d 
GE LE 
2 
. d 
down river 21 —— d 
DAL 
=f, 22° hr. = total time 
d ,d _,56 
TPE 
2 
TS 
35 21 60 
2 


2026 +4)2420 126) 
S5 21 60 
24d + 20d =1232 


44d =1232 


12 
a= = = 28 miles 


check: t going = — =1 hr. 36 min. 
17— 
2 

t coming = > =1 hr. 20 min 


2 hr. 56 min. / 


Exercises 4.5 Page 111 


1. (2,1) and (5, 1) d= (x x) +(y2-y) = (5-2) +(1-1) =V0+ 0249 =3 


2. (-2, -4) and (3, 8) 
d=(e- +(2-y) = [9-2 +[8-(af = 25144 = 


(3, 8) and (=1, 3) 


x) +(y.-y1) = (1-3) +(3-8) = 416+25 = 41 = 6.40 
. (2,1) and (4,0) d= (x x) + (92 y») = (4-2) +(0-1) =¥44+1=75 ~2.24 
x (6, 3) and (6, -2) d= (x x) + (32 -») = |(6-6) +(-2-3) = V0+25=5 


(-2, 5) and (-6, -4) 


w 


> 


ou 


a 


4-5) =J16+81-197 ~9.85 


~] 


. (-2, 1) and (3, 4) 


d=1(x- x) +(2-n) = /25+9 = 34 = 5.83 


(2, —8) and (-3, 4) 


ab) = (3-2) (fs 


(3, 2) and (-1, -5) 


] 
d=(x,- m) +(x—n) =(-1-3) +[-5-( (2) =f16+9 =125=5 
( 


10. (2, —3) and (7, 3) 


d= (xx) x) +(v2-) =4(7-2) *+[3-(- = ¥25+36 = 61 =7.81 


11. A(-1, -3), B(6,1), and C(2, -5) 
dap = (x2 -x) +(.-x) = Ne-(-0f +[1-C3) = 49+16 = Ves 


de =2-C0P +[-5-(-3)} = 9+4-3 
dpc =V2-6) +(-5-1) = V16+36 = 52 52+13=65 / 


12. A(2, 1), B(4, 0), and C(5, 7) 


=) eo Santas 


dic = ye oy 4 (7 0 = V9+36 = 145 
dec =\(5-4) +(7-0) =vi+49 = v50 45+5= 50 / (continued) 
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ad 


so 


Exercises 4.5 Page 111 (continued) 


dic = 7 0 Creer 
de =3-(C2 +2-C3) Es sso 45+5=50 / 


14. A(4, 3), B(1, 4), and C(-2, -5) 


dis =(%2-m) +(y2-y:) =Va-4) +(4-3) = V941 = Vio 


dic =\(-2-4) +(-5-3) =36+64 = 100 
De Ne) ors1 00 90+10=100 / 


15. A(1, 1), B(-1, 4), and C(5, 8) 


dap = fx) 4020) = 1-1) (4-1) =V44+9 =V13 
ES DES) = Vie 40 Nes 
Peete) (8-4) 44 3616 de 52413 2657 


16. 
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18. 


doa = -2) + (92-90) = 44-74 [11-(12)Ÿ = 494529 = 1578 
Le = y[22-(-0 +(-4-3) =5294+49=578 dun = dos V 


Man 11-12) 23 


slopepr = = 
PEPR X —X 14-7 Ji 


slope Te eT aS 
aaah yt Bs Li 23 


Let n = velocity of stream 4 mph 
12+n = speed downstream 
12-n = speed upstream 

speed time distance 


upstream 12-n same 16 
downstream 12+n same 32 


d=rt and time is the same (: = 4) 
= 


d d 
— upstream =— downstream 
r r 


check: 
Lola 16m, pe 
12-n 12+n 8 mph 
16(12 +n) = 32(12-n) and 16 mph x2 hr. = 32 mi. / 
192 +16n =384-32n 
48n =192 
n=4 


(continued) 
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: NA] 
19. Let ¢ = time to overtake first train a hr. 


1 2 2 L 
t+ A = time first train traveled 


speed time distance 
60 
150 t 


same 


, 1 
Ist train t+ 3 


2nd train same 


Both trains traveled the same distance. 


20 + ;] = 501 
D 
20t+10=50t 
10 = 307 
a= 2 or 20 min. 
3 
check: 
2 


50 Oh he =16— mi. 
3 3 


20 mph x= hr.=16= mi. / 


Exercises 4.6 Pages 112-113 


20. Let t = time for the Concorde 
to overtake the 777 
t+2 = time traveled by the 777 


speed time distance 
Boeing 777 600 t+2 same 
Concorde 1200 t same 


600(t 2) =1200t 


6001 + 1200 = 12008 
1200 = 6007 
t=2 
10 A.M.+2 hrs.=12 noon 
1200(t) = 1200(2) = 2400 miles 
2(1200) = 2400 / 
4(600) = 2400 / 


fe (oisVanti(-a.4)) 9 uate 29S) _, |; nrnes4 
2 2 see: 2 
Midpoint = (3, 6) 
2. (-6,-2) and (-4, -1) oi ale mu = _-2+(-1) 3 
2 2 NS 2 2 
Midpoint = 5 _ 3) 
3. (-6, 1) and (3, 7) Ny eee, ee ee! M = Vita tt leet 
2 2 ZT 2 
Midpoint = be ] 
4. (2, 2) and (2, 4) TR ERE RL M NE RSS 
Midpoint = (2, 3) 
S (4-26) and (0,0) Un re F0 SR CU 
Midpoint = (2 -3) 
1 1er 
6. [-1.4) ana(-s 51) io ee EU M D SRE 
3 Fa cite ner - - 


Midpoint = (=2, 2) 
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7. (2, 1) and (2, -1) M, = 25% He M LE 
2 
Midpoint =(2, 0) 
3+(-3 
8. (3-4) and(-3,4) M-#t# M0) 0 y, 410 6 
Midpoint =(0, 0) 


54 
9. (-2, 3) and (4, -2) M, = == m, = 2 2) = 


Midpoint = Ê 1) 


10. (2,5)and(-2,-6) mM-4t#%-2+02) 6 y 5+b6)_ 1 
2 2 PISCE 


Midpoint = [o - 1) 


11. Let x=amount at 8% $2050 
5650 -— x = amount at 12% $3600 


Pp r i 
8% investment x .08 08x 
12% investment 5650-x .12 .12(5650- x) 


08x +.12(5650 — x) = 596 
8x +12(5650- x) = 59,600 
8x +67,800—-12x = 59,600 
—4x =-8200 
x = 2050 
5650 - x = 3600 
check: 

8% of 2050 is $164 

12% of 3600 is +432 
$596 / 


$2050 + $3600 = $5650 / 


12. Let x = amount invested at 16% $75,000 
125,000 — x = amount invested at 15% $50,000 


Pp r i 
16% investment = .16 .16x 
15% investment 125,000-x .15 .15(125,000- x) 


check: 

16% of $75,000 = $12,000 

15% of $50,000 =+ 7,500 
$9,500 ¥ 


16x +.15(125,000— x) =19,500 
16x +15(125,000 - x) = (100)(19, 500) 
16x +1,875,000-15x =1,950,000 
x =1,950,000 -1,875,000 
x= 75,000 
125,000 — x = 50,000 


(continued) 
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Exercises 4.6 Pages 112-113 (continued) 


13. Let x = amount received by one partner $13,866.67 


1.25x = amount received by other partner $17,333.33 


x+1.25x=31,200 check: 
2,254=431 200 $13,866.67 
2254=534120,000 +17 355535 
x =13,866.67 $31,200.00 ¥ 
125121733925 
Exercises 4.7a Pages 113-114 
5 
1. x=2, y=4,m=4 6. OC 10. 
y =mx +b en D 
4=4(2)+b 5 
4=8+b -10==(6)+b 
ote —10=10+b 
y=4x-4 —20=b 
2. x=3, y=1,m=-3 eevee ot 
3 11. 
y=mx+b 
(= —3(3) +5 772 nn 
1=-9+b 1 
10h y=mx+b 
y =-3x +10 -2==(6)+b 
LE Reo =o nee -2=8+b 
3 -10=b 
y=mx+b 4 
y=-x-10 12 
2=(6)+b 3 
2= 2p 8. EP es whee 
0=b 4 
1 y=mx+b 
y =— 
ae 4=-2(4) +b 
4 x=5,y=7,m=0 A= (eh 
y=mx+b Eh 
7=0(5)+b 1 
=—— 13. 
FA y ue 
y=7 9. x=2, y=-9,m=-7 
5. x=4, y=-5,m=-4 y=mx+b 
y=mxt+b ~9 =-7(2)+b 
-5=-4(4) +b -9=-14+b ie 
-5=-16+b Sap. + 
11=b y=-7x+5 
y=—4x+11 
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x=4, y=-5,m=-4 
y=mxt+b 
-5=-4(4)+b 
-5=-16+b 

11=b 

y=-4x+11 


a 
x=-8, =-6,m=— 
4 
y=mx+b 
-6=3(-8)+5 
4 
—6=-6+b 
0=p 


re. 
4 


x=10, y=—4,m== 
y=mx+b 
~4= (10) +b 


—4=4+b 
-8=b 
2 
re 
x=—4,y=-6,m=0 
y=mx+b 
~6 = 0(-4)+b 
—6=b 
y = —6 


x=1, y=3,m=-6 
y=mx+b 
3=-6(1) +b 
3=-6+b 

J=b 

y=-6x+9 


15. Let x = amount invested at 8% $1950 


3250 -— x = amount invested at 7 % $1300 


P 
8% investment x 


7.5% investment 3250 


08 08x 
x .075 .075(3250 - x) 


08x + .075(3250- x) = 253.50 check: 
80x +75(3250- x) = 253,500 $1950 @ 10% =$156.00 
80x + 243, 750-—75x = 253,500 $1300 @ 75% = +97.50 
5x = 9750 $253.50 / 
x=1950 
16. Let x = amount invested at 8% $4000 17. Let x=amount invested > $300,000 
7200 — x = amount invested at 10% $3200 : 
ay D + i 
p r i 8% investment x .08 .08x 
TE 
8 i. ER x .08 . sa 08x > 24,000 
10% investment 7200-x .10 . (7 00- x) x > 300,000 
.08x =.1 0(7200 - x) check: check: 
08x =720—-.10x 8% of $4000 = $320 8% of $300,000 = $24,000 / 
18x =720 10% of $3200= $320 ¥ If the amount invested is 
18x = 72,000 greater by an amount $1.00, 
x = 4000 then the income is: 
.08(300,000 +1) 
= 24,000 +.08 
“. the income is > $24,000 ¥ 
Exercises 4.7b Page 115 
D nn SE 3 ; 5 Don Aces, 
%-% 2-(-1) 3 %,-™ 1-(-2) 3 
Use point (-1, 1) Use point (-2, -5) 
y=mxtb y=mx+b 
1=1(-1)+b -5=3(-2)+b 
1=-1+b -5=-6+b 
2=b 1=b 
y=x+2 y=3x+1 


(continued) 
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3. m=22 = 5-(-4) = 
X2 A 100) 


Use point (~2, -4) 
y=mx+b 
4 = 3(-2)+b 
—4=-6+b 
20 
Y=3X +2 


au = 


4. m= 
X — Xj 1-21) 


Use point (<1) -3) 
y=mx+b 
-3=-2(-1)+b 
-3=2+b 


X»-x, 6-4 


—_——— 


Use point (4, 6 


y=mxt+b 


De 


Use point (6, 3) 
y=mx+b 


ep 
3 


3=4+b 
-l=b 


2 
y==—x=1 
3 
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Beg 
3 


SE) 
2 


5-4 224-1) 


Use point (-1, 3) 
=e 
-3=3(-1)+b 
-3=-3+b 
0=5 
y=3x 
8. mie eer 
t= OS 2 2 
Use point (2, 0) 
y=mxt+b 
0 =1(2)+b 
0=2+b 


X —X -1 


Use point (1, 1) 
y=mxt+b 
1=4(1)+b 
1=4+b 

-3=b 
y=4x-3 


10. = Es ee =l 


%2-%. S21 1 
Use point (1, 0) 
y=mxt+b 
0=-1(1)+b 
0=-1+b 


Use point (9, 6 
y=mx+b 


— 


Bead (0e 
3 


6=6+b 
O=b 


y=2x 
3 


12.22 35 00 13.m=2 271 1 14, m=22 Hi = 0 
X—X -2 3 X — 4-2 2 XX 3 
Use point (2, 5) Use point (2, 1) Use point (2, 0) 
y=mx+b y=mx+b y=mx+b 
5=0\2)+b = 
(2) ces wee 0=0(2)+b 
5=0+b 2 0=0+b 
5=b 1=1+5 0=b 
y=5 one y=0 
Y=—x 
15. Let x = amount invested at 12% > $10,000 
15,000 — x = amount invested at 6% < $5000 
P . i check: 
12% investment x 12 Et 12% of $10,000 = $1200 
6% investment 15,000-x .06 .06(15,000 = x) 6% of $5000 = + 300 


12x + .06(15, 000 - x) 21500 


.12x + 900 — .06x 2 1500 
.06x 2 600 
6x 2 60,000 
x 210,000 
—x <—10,000 
15,000 — x < -10,000 + 15,000 
15,000 —x < 5,000 


16. Let x = total value of portfolio $30,000 


$1500 = $1500 / 
If the amount invested at 
12% is greater by an amount $1.00, 
(10,000 +1), then the 
amount at 6% is 5000-1. 
.. the total interest is: 
.12(10,000 + 1) + .06(5000 — 1) 
= 1200 +.12 + 300 —.06 
= 1500 +.06 
the interest is > $1500 ¥ 


Pp 
15% investment ma 
2 
12% investment 3 x 


1 1 
6% investment |1- (2 + à or — x 
31 4 12 


8 3-711 1 
=— +— =—, so remainder is rE 


2,1 
AU 4 120 112. 
5 1 
52(12) +9 (15) += x(.06) = 3675 
{08 ABE + OE) 4(3075) 
4 2 


32x +.15x + .02x =14,700 
49x = 14,700 
x = 30,000 


ID RI- 
à 
LE 
— 
uw 
Le 


[= 
an 
a 
D 


| 
D 
a 
RS 
© 
On 
— 


check: 
12% of : of $30,000 = $2400 


15% of : of $30,000= 1125 


6% of 5 of $30,000= +150 
$3675 / 


—2 


Zo 
1 
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Page 116 


1. y=x-1 point: (2, 0) 
(a) Parallel line: y=x-1 slope =1 
y=mx+b 0=1(2)+b b=-2 y=x-2 
(b) Perpendicular line: 
slope = = —1 
y=mx+b 0=-(2)+b b=2 y=-x+2 
2. y-2x=2 point: (0, 4) 
(a) Parallel line: y-2x =2 y=24+2x y=2x+2 
y =mx+ b 4=2(0)+b b=4 y=2x+4 
(b) Perpendicular line: 
So 
2 
y=mx+b 4=-3(0)+b b=4 ya-5xtd 
3. 3y+x=6 point: (0, 0) 
(a) Parallel line: 3y + x =6 3y=6-x yon gh 
+ 3 
y=mx+b DE b=0 Les 
4 
3 8 
(b) Perpendicular line: 
slope = 3 
yemxtb 0=3(0)+b  b=0 y= 3x 
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slope = 2 


slope = - ss 
3 


: 


4. 3x-y=9 


point: (1, 1) 


(a) Parallel line: 3x-y=9 -y=-3x+9 


y=mxt+b 1=30)4+b & b=? 
(b) Perpendicular line: 
slope = si 

3 
se ln hi. Det 

3 3 
5. x+2y=-8 point: (1, -1) 

(a) Parallel line: x+2y =-8 y= = 


2 2 


y=mx+b 
(b) Perpendicular line: 
slope = 2 


y=mx+b  -1=2(1)+b bree 


y=3x-9 
y=3x-2 


y=2x-3 
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Check for Improvement 
1. 2x-5y=10 point: CT 1) 
Parallel line:  2x-—-5y=10 


y=mx+b 1==(-1) +b 


Perpendicular line: 
slo poe 
Lane 


y=mx+b 


2. 4x+3y =12 point: (-1, - 


Parallel line:  4x+3y=12 
y=mx+b 


Perpendicular line: 


slo ee 
HE 


y=mx+b -l= 


3. 6+3x=2y point: (1, -1) 


Parallel line:  6+3x=2y 


y=mx+b -1=S(i)+b 


Perpendicular line: 


slope = - 2 
3 


y=mxt+b —1=-=(1)+5 
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Page 116 


2x-10 
5 


Wee 


pee 
5 


1) 


VE 


12-4x 
3 


Por 
4 > 


es 
2 


slo ae 
eae 


4. 3x+6y=0 point: (0, —2) 


Parallel line: 3x+6y=0 mA ae cel 
6 2 2 

y=mx+b -2=-+(0)+b b=-2 ya-5x-2 

Perpendicular line: 

slope = 2 

y=mx+b  -2=2(0)+b b=-2 y=2x-2 

5. 3x+2y=6 point: (0, 0) 
Parallel line: 3x+2y=6 y = EE y=-—x4+3 slope = -— 
y=mx+b 0=-5(0)+b b=0 y=-5x 


Perpendicular line: 


slo 252 
Re 


y=mx+b 0==(0)+b b 


Il 
© 
Il 
| 
à 
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Unit 5—Variation and Dependence 


Exercises 5.1 Pages 119-120 


1. (a) The distance is dependent on the time £. 
(b) If t is decreased, d decreases. 
(c) independent: t, dependent: d, constant: 70 


2. (a) The area depends on the radius r. 
(b) As r is increased, the value of A becomes greater. 


(c) independent: r, dependent: A, constant: 1 


3. (a) The interest depends on the principal p. 
(b) As p increases, i will increase. 


(c) independent: p, dependent: à, constant: .08 — 


4. (a) The volume depends on the edge e. 
(b) As e increases, V will increase. 


(c) independent: e, dependent: V_ constant: none 


Constants  Ind. Variables Dep. Variables 


5. a= p(i+rt) 1 Beant a 
9 9 
6. F=—C+32° —, 32 G 
5 5 à 
7. p=2a+2b 0 a,b Pp 
8) c=7d T d € 
d 1 
Jr — a 
2 2 7 / 
6p 6 
10. i1=—— aes 
100 100 # : 
11. y=x+3 3 x y 
1204207 20 t 
PS FEDTrL none DL i 
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14. Let x = amount invested at 8% < $18,000 15. Let P = total profit $64,000 


24,000 — x = amount invested at 12% > $6000 .25P = set aside for tax 
aah stun. 7 OO 50 | P—.25P = remaining profit 
8% investment x .08 08x ie =28P ) = 4800 
12% investment 24,000-x .12 .12(24,000- x) .1(.75P) = 4800 
9% i 
investment 24,000 .09  .09(24,000) 075P = 4800 
08x +.12(24,000 — x) >.09(24,000) 75P = 4,800,000 
P= 
8x+ 12(24, 000 - x) > 9(24, 000) | de 
8x+288,000-12x > 216,000 check: 
_4x > 72,000 $64,000-25% =$48,000 
x <18,000 10% of $48,000 = $4800 / 


24,000 — x > 6000 


check: 

12% of $6000 =$ 720 

8% of $18,000 = +1440 
$2160 

9% of 24,000 is 2160. / 

If the amount invested at 

12% is greater by an amount $1.00, 

(6000 +1), then the 

amount at 8% is 18,000 -1. 

. the total interest is 

.12(6000 +1) +.08(18, 000 -1) 

= 720+.12+1440-.08 

= 2160+.04 

.. the interest is > $2160. / 


| Exercises 5.2 Pages 121-122 


1. (a) Area is the function of b and h. 4. f(x)s2x-7 
(b) When the value of h or of b is doubled, A is doubled. 


(c) When the value of h or of b is tripled, A is tripled. f(t) =2(1)-7 f(3) = 2(3)-7 


f(t)=-5 f(3)=-1 
2. (a) Circumference is a function of r. f(o) =2(0)-7 
(b) f(r) =2ar f(o) = -7 


(c) When the value of r is doubled, c is doubled. 
(d) When the value of r is tripled, c is tripled. 
(e) When the value of r is divided by 2, c is halved. 


3. (a) Area is a function of r. 
(b) f= ar 
(c) When the value of r is doubled, A is multiplied by 4. 
(d) When the value of r is tripled, A is multiplied by 9. 
(e) When the value of r is divided by 2, A is divided by 4. 
(continued) 
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Exercises 52 Pages 121-122 (continued) peg ee 
3 
5. flx)=2{ 2-3] 


144 


2 


fü) = 1 "à 


Zz 


f(x) = =(3 — x) 

fo)=< (3-0) f(3) ==(3-3) 
f(o)=2 fG)=0 
f(6)==(3-6) (OSE) 
f(6)=-2 f(12) = -6 

F(x) = = (5-4) 

F(4) = = (5-4) F(1) = = (5-1) 
F(4) = : F(1) =2 

F(0) = = (5-0) F(7) = = (5-7) 
r(0)= 2 F(7)=-1 

f(x) = 3(2 - x) 

f(o)= 3(2-0) f(3) = 3(2-3) 
f(0) =6 {(3) =-3 
f(15)=3(2-15)  f(20)=3(2-20) 
f(15)=-39 f{(20) =-54 


Domain: —00 < x < co 
Range: — ce < f(x) < o 


fü)= f{(7) =10 
f(16) ==(16 +8) 
füé)=16 


Domain: — 0 < y < © 
Range: — < f(u) < 00 
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11. 


12. 


6 


f(6) = = 


2: 
Meee i 
es 


D in: ioe BR LAO a 
omain: 5 5 


Range: — co < f(x) <0 


Domain: —c < x <0 and 0 < x < co 
Range: 0 <f(x)< oo 


Let x = part at 10% $3000 
8000 — x = part at 8% $5000 


Dp r 


8% investment 8000-x .08 08(8000 - x) 
10x 


10% investment ae .10 


10x +.08(8000 — x) = 700 
.10x +640 —.08x = 700 
.02x + 640 = 700 
.02x = 60 
2x = 6000 
x = 3000 


check: 
$3000 @ 10% = $300 


$5000 @ 8% = +400 
$700 / 


i 


13. Let P =second-year profit $40,000 


35,00 
aa. 37,500 Ack: 

35,000+ P =75,000 40,000 

P = 40,000 +35,000 

75,000 


Exercises 5.3 


en om rte 
4m 1 
di Lo Bete à 
8m 2 
Re sé 
Dita b ac, m-n 
tee tee et 
3. =—:—=-—:-—=2:1 
24 44 
Lf Cae, 
23) 0) 6 
0 
3140412912 
alternate solution: 
PS As ss 
SF Ta GO +22 4 9 
4. 3to 4, 4to9 
PSMeMiM is 13 10 
LO 7 2 4 2 4 13 
6. .75 13. a 
2 
7. Sto 1 14. 5 
8. 2tol 3 
15. — 
9. 4tol 4 
10. 1 to9 16. 3to4 
11.1 to 10 17. 1 to2 
12. 1to8 18. 1 to 3 
fee wesw, Lt 23 : 


Imi. 5280ft. 1760 


Note: Units must be the same. 


75,000 
2 


Pages 122-123 


= 37,500 ¥ 


20. 


21: 


22. 


23: 


24. — 


25. 


26. 


27. —— 


or 1 to 1760 


28. 


29. 


y 2 1 
prada 5 2 
DROLE" 2e x 
—x 

5 1 x 
oni, 

4 _3t 2 _ 3b 
be. ple 2c 
2 

5,2 ; 5xy 

g ” HS A Say 
1 ie Se 
—x 

an 2 

1 

PS Load 

ied 15, 3 
rs 3 

2 

Im _im 

.8n 8n 

AX 4x? En: 
10x? 100x° 25x 
a?b°x*  bx? 


2n+1,,3 2n 


a rue % 
xy "#3 y" 
2 
Ae | (a-1) Fiat 
a’+a+l 2 +a 1 1 


(continued) 
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30. Let n = number of pounds of copper added 21 
75+n = total alloy 


totalamt. %of amt. of 
of mix (lb.) tin tin (1b.) 
Ist 75 12 
mixture 
2nd 75140 125% 1257541) 
mixture 
125(75+ n)=12 check: 
125(75+ n) = 12,000 75+21=96 total pounds 
93754+125n =12,000 125% of 96= 12 Ib / 
125n = 2625 
eA 


31. Let c= number of pounds of copper to be added 150 Ib. 


total amt. % of amt. of 
of mix (lb.) zinc zinc (1b.) 
Ast 100 100-75=25 
mixture 
2nd 100+c 10% .10(100+c) 
mixture 
1(100 + c) = DS check: 
10+.1c=25 75 Ib. copper 
100+c=250 25 Ib. zinc 
150 +150 lb. copper 


250 Ib. zinc and copper 
10% of 250 Ib. =25 Ib. zinc ¥ 


32. Let w = pounds of water to be evaporated 30 


60 — w = pounds of salt water after evaporation 
totalamt. %of amt. of 
of mix (Ib.) salt salt (Ib.) 


1st 
mixture ep 2 
2nd 604 10% 1060 10) 
mixture ; Hé 
pee eee ree | ore! Eos «| 
1(60 _ w) + check: 
Élu = 60 — 30 = 30 Ib. 
60 — w = 30 10% of 30 lb. =3 Ib. of salt / 
—w =-30 
w = 30 
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| Exercises 5.4 


= 

S 

Il 
u|+# 


Die le 
xR 
i 

cle Dir 


fee 2 
u| & 
a Ee 4 


Dir 
R 
Il 


& 
Il 
= — 
wil Sle 


2: X:x+1=6:2 
6x+6=2x 
4x=-6 


X=-— 
2 


3. x—-3:x=8:4 
8x=4x-12 
4x=-12 


| x=-3 


Zee x-12 
12 3 
12x-144=3x 
| 9x =144 
x=16 


3x7 -5x _2x°+3 
6 4 


—20x =18 
9 


X=—— 
10 


Page 125 


12x* —20x=12x? +18 


FO à 
2x = 66,000 
x = 33,000 


11. Let e=expenses $144,950,000 
167,250,000 -e= net earnings 
$22,300,000 


e 13 
167,250,000-e 2 
13(167, 250,000) -13e = 2e 
13(167,250,000) =15e 


~ (167,250,000) =e 


144,950,000 =e 
167,250,000 — e = 22,300,000 


check: 
144,950,000 _ 13 / 
22,300,000 2 


(continued) 
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Exercises 5.4 Page 125 (continued) 


| 13. Let g = ounces of pure gold 45 
12. Let w= gallons of water 1.6 180+ g = ounces of 16-karat gold 
total amt. % of amt. of 3 
mi hol (gal. total amt. fraction of amt. of 
of mix (gal.) alcohol alcohol (gal.) see On gale Cold (am 
Ist 6 95% 95(6) 14 14 
mixture 14-karat 180 34 Sa 80) 
cn 6+w 75%  .75(60+w) o 16 
mixture < bic La Fu 
| 16-karat 180+ 2 54 54 g 
.95(6) =.75(6+ w) check: 
o of 6 = 14 16 
5.7=4.5+.75w 95% of 6 =5.7 gal. 54 (180) +8 = 5 (180 +g) 
1.2=.75w 75% of 7.6=5.7 gal. 4 A or 2 
120=75w MEL ee 
w =1.6 1 
—g=15 
3 8 
g =45 
check: 
16 
a of 225 oz.=150 oz. pure gold 
LS of 180 0z.=105 oz. 
24 
+45 oz. 
150 oz. pure gold / 
Exercises 5.5 Pages 126-127 
LV ke 4 m=kt 7. c=kd 
60=k-20 512=k-280 31.416=k-10 
60 512 64 31.416 
k=—=3 = == = cs: 
20 280735 10 ce 
y=kx m=kt c=kd 
= 3.16 48 = 8=25.1i 
y m= 25-345 = 630.9 c=3.1416-8 =25.1 in. 
Zee Kx ; 8. Lae 
135=k-28 5. a=kt 39.1=k.1? 
_ 135 34.8=k-2.3 291 
28 34.8 [oy ou 
y =kx k= 2 : 
ce ae 156.4=kt? 
= 42-2025 a=kt 2 _156.4 
2480 rer 
Pe ee, =F ar 5 1645 
20=k-6 : Mr es LE. 
ae HE k  Y391 
-2-7 48=k.4 
an . 
10 4° 
don: (t= 40.7 y = kx? 
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V=x 241-1798 


| 


c=kl 

c =(.125)10 
=1.2 cords 

c=(.125)16 
oie CRE 

c=(.125)30 
= 3,7 cords 


A = kd? 
314=k:20.0? 
314 314 
20.0? 400 
A =kd? 

_ 314 

~ 400 


10. 


k= 


d=kt? 
d=(16.1)(2.5)" 


Exercises 5.6 


1. ie 
bs 
iene 

10 
k =60-10=600 


k 
y=— 
x 
Lad 

32 
k =165-32 =5280 


im 


165= 


12. 


13. 


14. 


.5? ~19.6 sa. in. 
00 = 


= 100.6 ft. 


Pages 128-129 


3. 


k 
25.9 
k =61.2-25.9 
k 


m=— 
t 


61.2= 


_ 61.2-25.9 


F=ka 
3660 = k-2.68 
_ 3660 
~ 2.68 
F=ka 
F= 222}, 51) 
2.68 
= 6159.2 N 


25 


V = “a 4? = 44.4 gal/min. 


p=kr 
2.60=k:1.5 


24= 
de 


k =24-25=600 


(continued) 
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Exercises 5.6 Pages 128-129 (continued) 


k 
ya. Ue 
iS: 
LA “TEL 
k=5.70=350 12321215 
k PL Ms 
eS 15 
‘i re 
k pe ee ee Oda 
es 4 
t 
350 k 
= — = 58.3 mph 11. J/=— 
aun: a 
k 
k Ta 
8. V =— 1 
P 8° 
L k=1,-8°=641, 
9 V=— 
P + 
Ope k 
76 as = 
k =100-76 = 7,600 I 
k i= E _ [ea _ [64 
ap I ib 2 
V 7,600 _ 500 Pie a5, 71 it 
8 
Exercises 5.7 Pages 129-131 
1. 40; 80; 104; 168; 176 
LOL oS a 7 deo to We fs al" eo he ae Bo) 
3. v increases directly with t, 32 times as fast as t. 
See the graph on page 129. 
3) 2 5) 2 
4. a=1¢3) d=16(2) a=14>} d =16(4) 
2: #3 
9 d= 64 ft. 25 A= 25610 
d=16— d=16— 
4 
d=36 ft d=100 ft. 
5. d=16t? ra Dig re 
16 16 16 
2 a 
FTP 50 75 100 10 
d 16 16 16 4 
i= TA t=1.77 sec. d=2.17sec. d=2.5 see 


150 


. { varies as Va 
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12. 


1 
= 3.2-1920= 6144 


4 6144 
~ 1920+640 
_ 6144 


a= = 2.4 m/s? 
2560 


en 25. 


Base 


8. The area is doubled; the length of the base is tripled. 


9. The perimeter is multiplied by 2; the perimeter is multiplied by 3. 


Exercises 5.8 Pages 131-132 
1. (a) 10 hr. (b) 25 hr. (c) 10 mph 
ieee” ena ~ ©) ao 5b mph 
t 9 10 t 6 


(continued) 
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Exercises 5.8 Pages 131-132_(continued) 


500 


400 


Amount saved each month 


‘Amount saved =: 


(continued) 


M SOD! 
‘Number of months 


Number of months 


4. Answers will vary. 


Exercises 5.9 Page 133 
3 
1. P = 53 4. Me = 
P' Si VA re 
s'P=sP' Vr? =V'r? 
SEL 123 
Nr se 
(2.4)(32) : 
= (48) Ë 246,00) 
lo (2.00) 
ee V =108 
aa Peu 
OG = dC' Z S' E r'? 
gud Sr'?=S'r? 
G i 
pa (6-5X7.2) aoe 
Sp et S 
(15.6) = 
d'= 3.0 se (75)(2.0) 
2 = ie p= D0) “ 
S'_h'r' Fe 
Sh'r'=S'hr 
S'hr 
Ries 
h'r' 
_ (49)(1.5)(3) 
(1.75)(3.5) 
S=36 
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Fo hr? 


V' hr? 
Vh'r = V'hr 


12 V'hr? 


(313X6)3) 
(171)(7.34) 
r'=3 7 


9. Let g = ounces of pure gold 2w 
w + g = ounces of 22-karat gold 


total amt. fraction of amt. of 
of mix (0z.) gold gold (0z.) 


18 18 
18-karat w — tho 
24 za) 
22 2 
22-karat + nine basse 
RE aad ram aat” té) 
18 22 
on )+e=57(w+e) check 
24] 18 (w) à |- 24) 2 £ | — of 3w = oz. pure gold 
à 18 18 
18w+24g =22w+22g =" of w oz. Dre 
2g =4w ; die Ms 
ee oz. pure gold ¥ 
10. Let x = pounds of Kentucky bluegrass 1 
x+3 = pounds of Canadian bluegrass 4 
x+x+3= total pounds of both kinds 
total amt. Cost 
of mix (Ib.) per lb. Los 
mixture 2x+3 $1.24 $1.24(2x+3) 
Canadian x+3 $1.20 $1.20(x+3) 
Kentucky x $1.40 $1.40x 
1.40x+1.20(x +3) =(2x+3)(1.24) check: 
140x+120x+ 360 = 248x +372 1 1b.x1.40 =1.40 
260x + 360 = 248x + 372 4 Ib.x1.20= 4.80 
19x =12 5 lb.x1.24=6.20 


| $1.40 + $4.80 = $6.20 / 
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$$ PA À. 1 oF Ld eae 
Leer 43 OC CT EE 4. |Aw 3 15 EME Ye 
Ay 4 12 16 24 32 Ap 2 (26 3 (Seek lial 
1 
i 3=4(2)+b = AP re saat }ro 
Ax 1 Aw 1 3 
b=-5 
y=mx+b Boe 2 p=mw +b b=2 
tae no 


sal 6 120407 


FR 
AF 2:1, 3.5, Oluddddge 


hep ANG TS M2 0035 


Ay 1.5 3 3 
= —— = —— = — 2=—(1)+b = 
SS, 2 m= =22 35 1=3.5(2)+b 
= +b 1 = — 
PES b=— F=ms+b 
2 F=3.5s—6 
NE ies 
we iba 
Sipe LPS 1a 165.8128 
ARTIST 7.5. 49 
ol) Bea. 10=5(3)+b 
AC oF 
l=mk+b = 
1=5k-5 
Review Exercises Pages 136-138 
1. mi=k.inch 3. c=kl 
3 mi.=k-1 in. 12 ie? 0) 
1 20 
mi=k-inch c=kl 
mi=3-2=6 mi. c=.6:50 = 30¢ 


Area = (6 miJ(6 mi.) 


4. (Aw 2° 355 A676 
Area = 36 sq. mi. fs 


Ak 6210 5515.82.18 


NUL) 
16=k-24 SAK gg ON 8-32 
k=3w+5 
Ver 


v=(2)15210 gal. 
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k 


5. t=— 


Ss 


Let x = the time for the faster plane 2: hrs. 


k 
arr or, k = 360x 


300x +150 = 360x 
150 = 60x 


Sets hrs. 
2 


time for slower plane = 3 hrs. 
k is the distance between the cities 


k= 3602 1 = 900 miles 


k 
1 


12: pike 
4 


Let x = the step length for Gareth 25 ft. 


2112-% or, k=2112x 
x 


2640 = k 


2 
1 
2640{ x-1) =2112x 


2640x-1320=2112x 
528x =1320 


1 
oy a 
eS 


step length for Andrew =2 ft. 
k is the distance they walked 


k=211/21)-5280 ft. =1 mi. 


8. 


10. 


11. 


Geet Le LOT TG 
b 60 "90 = 215: 36 
vee ange 

b eqs 
32 pik 

60 a 
k =180 2180 22 
180 _, 45 

= 7-24 
=-—=12 

15 


. Let x = the common factor for each angle 


2x, 3x, 5x = the angles 
2x+3x+5x=180 
10x =180 
x=18 
The angles are 36°, 54°, and 90° 
36° + 54°+90° =180° / 


h=ks? 
65=k-30° 
65 13 
~ 27,000 5400 
h=ks? 


h Le. 45) = 219 hp. 
5400 


The ratio of capital of Mr. Ball: 
Mr. Keats: Mr. Hunt is, 
32,000:48,000:60,000 or reduced 
to lowest terms is 8:12:15. 
Let x = common factor or each man's 
profit share 

8x, 12x, 15x = each man's profit 

8x+12x+15x =52,500 

35x=52 5D0 
x =1500 


8x = $12,000 for Mr. Ball 


12x = $18,000 for Mr. Keats 


15x = $22,500 for Mr. Hunt 


(continued) 
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Review Exercises __ Pages 136-138 __(continued)_ ee 


12. mi=k-inch 


Api aes 
Area = (6 mil 2 mi 
Area = 29.25 sq. mi. 


eRe SET D 
Ap 3 45 5.1 6 9 


INS 
p=ms+b 


4 3012 
DA 
p=3s+1 


1480) ID MP CIS 4 


Wale 10 RSS 


Table entries will vary. 


(b) l= k = 120 
wow 
k represents the area of the carpet. 
15. m=kS m = kr? 
Se 

nr m = ear 5) 
$3500 = k(12) 2 

a 3500 _ 875 m = $5468.75 

144 36 
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16. The area of a rectangle is equal 
to the product of the length and width. 
A=l.w 
A=7.0.5.0 = 35 sq. ft. 
For the larger rectangle, the ratio of 
length to width are to be at the same 
ratio as 7:5, and the area is doubled. 
Let x be the common factor, 
SOL =n, ar 
A= tw’ 
70 =(7x)(Sx) 
7065 
x= V2 
new length = 742 =9.9 ft. 
new width = 52 = a ea tis 


17. #days = i # days = 
#men #men 


pet fine te da. 
16 20 


k=15:16= 240 #days =" = 20 da. 


18. Let w = pounds of water to be added 48 lb. 
24+ w = total #1b. for 4% solution 


total amt. % amt. of 
of mix (1b.) of salt salt 
12% solution 24 12%  .12(24) =2.88 
4% solution 24+w 4% .04(24 + w) 


.04(24 + w) = 2.88 
4(24+ w) =288 
96+ 4w = 288 
4w =192 

w = 48 lb. 


check: 
24 +48 = 72 total lb. 
4% of 72 lbs = 2.88 lb. / 


| 


+ 19. Let w = amount of water to be added 1.07 liters 


4+ w= total amount of 75% solution 


—————————— 


total amt. % amt. of 
of mix (liters) of alcohol alcohol 
95% solution 4 95%  .95(4)=3.8 
75% solution 4+w 75% .75(4+w) 
.75(4+ w) = 3.8 check: 


75(4+ w) = 380 
300 + 75w = 380 
75w = 80 


w =1.07 liters 


4+1.07 = 5.07 liters 
75% of 5.07 = 3.8 / 


Let x = amount of 10% solution 500 ml 
8 — x = amount of 50% solution 300 ml 


total amt. 


of mix (ml) developer 


10% solution x 
50% solution 800 -— x 
25% solution 800 


.10(x) +.50(800 — x) = 200 
10(x) + 50(800 — x) = 20,000 
10x + 40,000 — 50x = 20,000 

—40x = 20,000 
x= 500 ml 


4. 


% amt. of 
developer 

10% 10(x) 
50% .50(800 - x) 


25% — .25(800) = 200 


check: 
10% of 500 = 50 
50% of 300 =150 
25% of 800 = 200 
50 +150 = 200 / 


| Check for Progress Page 138 


LIRE 


6 9 
6y+12=45 
6y = 33 
y=5.5 


m = number of men 147 men 


336—m = number of women 
toed 
336-m 9 
9m = 2352 - 7m 
16m = 2352 
m =147 
336-m =189 


6. (a) 


LS 
Il 


(b) p= 


00 
© 
Il 
Ste al als 


k = 80-12 =960 


_ 960 
15 
p= 64 posts 


(continued) 
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7. d=kt’ 8. p=k-n-t 
256 =k.4? $4800=k-4-4 
256 4 = +800 _ 300 
k=—=16 16 
ee p=k-n-t 
ieee? p=300:7:5 
d=576 ft d= $10,500 


Check for |mprovement Pages 138-139 


Me 6. x = incorrect in a month 10 
oe 60 — x = correct in a month 50 
6x=45 
1 x 
en 5 60-x 
2 ee 5x =60-x 
x 10 6x = 60 
7x = 80 ane 
x=11.4 Dec) 
a3 50_1 
ao RE 10 5 
3x+6=20 7. td 
Em $210=k-3 
i s bee 
+ prise w = kd 
7x-21=8 w=70-11 
Toes) w = $770 
=41 
; Say 
Gs x = acres on small farm 49 P 
105—x =acres on large farm 56 Gr 
re 1140 
(052700 k =150-1140 =171,000 
8x =735- 7x se 
15% 735 le 
Pad y _ 171,000 
105- x = 56 270 
49 7 V =300 ml 
56 8 9. _A=kr’ 
7.07 =k(1.5) 
ka 7:07 
(15) 
ALT 
A PC) 
(1.5) 
V =19.6 sq. in. 
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i 


». For Experts Only Page 139 


The picture must be moved 
3 ft. farther away. 


Vi 
42-1200 MERS 1209 
~ 31 150 
20 


d = 40 in. 


. (a)g 


(b) 1. The square of the the velocity of a body falling from 


rest varies directly with the distance it falls. 


2. The distance a body falls from rest varies directly 


with the square of the time it falls. 


_ 2-28 
td 
__ 4-42 
de D 
h=ks 
20,000 = k20° 
_ 20,000 
nr. 
k=2.5 
h=ks 


= 56 


h =(2.5)(30) = 67,500 hp. 


A=kr? 
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Unit 6—Systems of Equations 


Exercises 6.1 Pages 142-143 
RS ten eS 6. indeterminate 
2232406 7: 15; 59es 10; (15, 5) satisfies both 
3 Their cu 00 equations. The graphs are straight 
lines. 
HIS RS ES 
8. no 
D LAIT ETS 
Exercises 6.2 Page 145 


inconsistent 


160 Algebra 2 Solution Key 


dependent 


(continued) 
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Exercises 6.2 Page 145  (continued) es 


LL 


12. 


13. 


dependent 
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H 
4 
| 
1 
| 
; 
3 
+ 
| 
| 


dependent 


dependent | 


Pages 146-147 


6.3 


Exercises 


N 
ee 
HW Il 

> 
S 
Vay 
Ss 
roa) 
eH 
roe) 
o © 
HW Il 

= 
af 
+ 8 
SN 
eT 
a 

a 
OÙ 4 
oo 
D in 
1 + 
a 

—— 

Poe 

+ 

— 
= 


=12 
2 


Qu —-3v 
u+3v 


(+) 


0 


1 


1 


— 5y =3 


4(2) 


x+3 


4(2)—5(1)=8-5=3 / 
11/ 


(1)=6+5 


3(2)+5 


(continued) 
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4. 4x-3y =5 8. AG 12. ia +9v = 60 
1 s+2v=14 4u —4v=-8 
5x-6y =5— 
: 7s -9v=6 20u + 36v = 240 
sac = 20 (-)] 75+14v = 98 (+) | 36u -36v = -72 
(=) WOx-12y =11 3152-07 5éu =168 
6x =9 v=4 u =D 
3 
x 5 s+24)=14 5(3) + 9v = 60 
s=6 (6,4) 9y = AS 
{2)-sy=s v=s | (oe 
: | 9 3x ee 
ie : mn) 
Se 13 2s+8t=7 
—3y=—] 2x +5y=6 à 
en (2 ite + 7s+12=12> 
10219 
AN LE 65+241=21 
4 es eo ais Hey eo 1: 
-5x+2y=24 ae DEAR Unb des tele Le 
— ès =-4 
8x+2y = 50 2x+5(1)=6 Bd 
(-)| -5x+2y = 24 ee s ts 
IR =26 1 (4 ) 1 
X=— ig a ee 
x = 2 2 {5 )+8=7 
4(2)+ y =25 Rte Peo 81 =6 
B Si = 
y=17 (2,17) Fi 2 231 (Sa 
3% — Sy = -9 4 \Jem 
à pu 25x+10y= 80 
2x+2y=28 SEE 14. 7x—-4y =81 
(+) | 6x -10y =-18 5x+3y = 52 
RE ar 31x. 200 
oa Rees i oe 21x-12y =243 
(+) |20x+12y =208 
4x 28 PME ee 
x =7 5(2)+2y =16 Alx =45] 
2y=6 x =11 
3(7)-y=14 Re) 
y =-7 7(11)-4y= 81 
11. ere = 
y=7 (7,7) | a-3b=9 —4y=4 
3a—2b=1 y=-1 (11,41 
i: ee = 14a - 6b =18 
4x+3y =i (=) Oa — 6b = 3 
4x+20y =28 5a = 19 
(Say RE EE a = 3 
IE) aly 7(3)-3b=9 
NE -3b=-12 
x+5y=7 b=4006 4) 
LED 7 
HAN 0) 
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2x+3y = 34 
(—) |2x+5y = 50 


—2y =-16 
| y =8 


2x + 3(8) = 34 
2x=10 
| x=5 


. Let x= first number 5 


y = second number 8 


2(5)+3(8)=10+24=34 / 


2(5)+5(8)=10+40-50 / 


16. 


x+y=18 
(—) |x+2y =20 
-y=-2 


y=2 
x+2=18 
X=l10 
16+2=18 / 


| Exercises 6.4 


y=6-x 


x=4 


4+2=6vV 
2(4)+2=8+2=10V 


4 x-y=-l 
2x+3y =18 


x=y-1 
2(y-1)+3y =18 
2y-2+3y=18 

5y = 20 

y=4 


Let x = first number 16 
' y =second number 2 


16+2(2)=16+4=20 / 


Pages 148-151 


3. 


17. Let x = the larger number 3.2 


y = smaller number 2.5 


5x +4y =26 
4x-2y =3y+.3 


5x +4y =26 
4x —5y =.3 


25x+20y=130 
eee =1.2 
41x =1312 
a =3.2 


5(3.2)+ 4y = 26 
16+4y =26 
4y =10 
y=2.5 


5(3.2) + 4(2.5) =16+10 = 26 / 
? 

4(3.2) — 2(2.5)=3(2.5) +.3 
7) 


PAL YA 
Fea las 
3x-4y=14 5. | 5x-y=5 
x-4=2y 3x-2y=-4 
x=2y+4 5x-5=7y 
3(2y+4)-4y=14 Fr (ses) C4 
6y+12—4y=14 21-1410 4 
2y=2 ~7x=-14 
et A: 
x=2(1)+4 
Se) y=5(2)-5 
© y= 5 (e275) 
. |2s+4t =20 
3s —5t =-3 
s+2t=10 
s=10-2t 
3(10 - 21) —5¢ =— 
30-6 - 5 =-3 
il =-33 
t=3 
continued 
+ =102(3) ) 
s=4 (4,3) 
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(continued) 


6. ]3x-12y =30 
x +67 =15 


x=15-6y 
3(15-6y)-12y = 30 
45-18y-12y = 30 
—30y = -15 
1 


ns 


7. |25=5a-b 
28 = 3a +2b 


b=5a—25 
28 = 3a + 2(5a — 25) 
28 =3a+10a-—50 
78 =13a 

G0 


8. [454+ 3t=3 
St — 3s = 34 


31=3-4s 


RSC 
3 
HAM, 450 
3 
—29s = 87 
s=-3 
4 
t=1-—\(-3 
a ) 
=5 (35) 
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9, 


10. 


11. 


12. 


2x =4y+14 
3x-Ty =23 


x=2y+7 
3(2y+7)-7y = 23 
6y+21-7y =23 

-y=2 

y=-2 


2x = 4(-2)+14 
2x=-8+14 
2x0 | 
x=3 (3,-2) 


7x—5y =15 
3x+3y=9 


21x-15y=45 

(+) [15x+15y =45 
36x = 90 

x =2.5 


7(2.5)-5y=15 
—5y =-2.5 


EN (ni 


2x —3y = -7 
4x —5y = -9 


4x-6y=-14 
(—) |4x-5y=-9 


y=5 
2x —3(5) =-7 
PRES 
x=4 (4,5) 
| 2—x=4y 
3y-10 = 2(2-x) 
x=2-4y 
3y -10 = 2|2-(2-4y)| 
3y-10=2(4y) 
3y-10=8y 
—5y =10 
yee 
x=2-4(-2) 


x=10 (10, —2) 


13. ve —3.2y =-9.2 


7.5x+2.3y =43.8 


7.5x —9.6y =—27.6 - 
(—) [7.5x+2.3y = 43. 


8 


-11.9y=-71.4 


y=6 


2.5x — 3.2(6) = -9.2 
25% 192-102 
2.5x=10 


x=4" (4,6) 


14. Les 


3.5x+4y = 22.9 


10x — 5y =3 
35x+40y = 229 


80x —- 40 y = 24 
(+) [35x+40y = 229 


115x =,253 
56 = 


5(2.2)-2.5y=1.5 
11-2.5y=1.5 


(2.2, 3.8) 


2x-3y=0 
(-) |3x-3y=9 
+ = —9 
x =9 


9x +8y = 240 
2x+3y = 68 


27x+24y =720 
(—) 116x+24y =544 


11x =176 


Fo =16 
3 (16)4+22 =20 
4 3 


2e 
3 

2y = 24 
y=12 


(16, 12) 


19. 


2x +4y =24 
(-) [2x-5y=15 


20. 


x 
—+4y=15 
8 Y 
LR 2 86 
6-53 
x+32y=120 
(-)| x+4y =36 
28y= 84 
y=3 


7x +2y=6 
(-) |7x+21y =196 


-19y=-190 
y=10 


(continued) 
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22. =2 


x,y 
93 
ae, VES 
ee 
x+3y=18 
16x+3(y +4) =120 


16x+48y = 288 
| 16x+3y =108 
45y=180 

y=4 


23. I +y=3 


DA ER e 
5 6 


2+21=- 
4 


Ns 


6x + 5y = 540 
—2x+ y = -84 


6x + 5y = 540 
(4) [-6x43y =—252 


8y= 288 
y=36 
fifa nea! 
5 6 
2 =12 
5 
x=60 (60, 36) 
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25 24 ay Bead 
j 3* 162 76 
etl ye, 


9 


4x-y=3x-1 
3(x+1)+2(y+7)= 54 


x-y=-l 
3x+2y=37 


3x —3y = -3 
(—) |3x+2y =37 


26. Se a —— 


| 2x-48= y +32 
|5y+24x-16y =1000 


2x — y = 80 
24x—11y =1000 


22x-11y = 880 
(—) |24x-11y =1000 


—2x =-120 
10) 
BU p= y+32 
2 4 
18-732 
4 
Y+32=72 


y=40 (60, 40) 


9x-6y =18 
(—) |}6x-6y =6 


3x = (|Z 


x ==; 


3x-9-30=2y+10-18y+18x 


40x —15y = -20 
—15x+16y = 49 


8x-3y = -4 
—15x+16y = 49 


me 6y +12 =9y-36x 


128x-48y = -64 
moe =147 
a 

ei] 
40(1)-15y = -20 
—15y = -60 
y=4 (14) 


29. 


x+y x-y 

— — — =8 
2 3 

LA ated a ae 
“res 


3x+3y-2x+2y=48 
4x+4y+3x-3y =132 


x+5y =48 

7x+ y =132 
x+5y =48 

(—) |35x+5y = 660 

—34x =-612 
x =18 

7(18)+ y =132 
y=6 (18,6) 

AMIE 

x 

2. =17 


; 1 
Substitute u =— and v = 
x 


Su + 6v = 38 
2u+3v=17 


Su + 6v = 38 
(—) |4u + 6v = 34 
u = 4 


2(4)+ 3v =17 
3v=9 


y 


Substitute u = es and v= Ve 
x y 


7u+8v = 30 
7v + 8u = 30 


7u + 8v = 30 
Bu + 7v = 30 


49u + 56v = 210 
(—) |64u + 56v = 240 
—1 Su = —30 


8v =16 


; 1 
Substitute u=— and v = 
x 


Su + 6v = 7 
7u +9v =10 


15u+18v=21 
(—) |14u +18v = 20 


u =i 


5(1) + 6v =7 x=1 


6v=2 y=3 


a 
y 


Substitute u = à and v = = 
x y 


2u+4v=10 
6u —2v=10 
2u+4v=10 
(+) [12u — 4v = 20 
14u = 30 


Substitute u = 2 and v= “à 
x y 


8u-—8v=12 
5u-—6v=6 


24u — 24v = 36 
(—) |20u —- 24v = 24 
4u = 12 


t= 


8(3)- 8v=12 
28y= 12 
3 y= 


v=— 
2 


(continued) 
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; 1 1 
Substitute u =— andv=—. 
X y 


6u+4v=4 
45u —10v =15 


30u + 20v = 20 
(+) |90u — 20v = 30 
120u 5X0) 


Substitute u = i and v = de 
x y 


8u + 5v = 20 
2u+8v=14 


8u + 5v = 20 
(—) |8u + 32v = 56 


—27v =-36 
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37. 


1 1 
Substitute u =—— and v = ——. 
x-l y+1 


u+v=5 
2u+3v=12 


acer 
(-) 


2u+3v=12 
—v =-2 
per 
u+2=5 
Us 
1 1 
U = — D —— 
x—1 +1 
1 1 
3 = — pes 
x—1 y+1 
1 
xl 1 
+1=— 
3 y 2 
sé = 
3 2 


ae 


38. Be iA 
x-1 y-1 
eee 
x-1 y-1 
; 1 1 
Substitute u = and v = ——. 
x-1 y-l 
Su — 3v =14 
2u-—v=6 
Su-3v=14  2(4)-v=6 
(—) Eu — 3v =18 —v = —-2 
u = 4 
1 1 
u=-— v= 
x-1 y—1 
ELA >=! 
1 
x-1=— 1 
af goed 
AE scope 
x=2 pod 
4 ii (2.3 
39. #1 À 
y 2-x 
RE à +9 
Fm .2-x 
; 1 1 
Substitute u = andv=-—. 
0 y 
PER 
5v = Eu +9 
5(3u)=6u+9 Or you can 
Ou = 9 use addition / 
u =] subtraction 
method. 
v= 3(1) 
Vv=3 
1 1 
uz v=— 
2-x y 
i 1 3-1 
2-x y 
2=x=1 1 
x= 773 


1 
y+3 


; 1 
Substitute u=— and v = 
x 


4u=v 
7u =3v-10 
12u — 3v =0 
(—)| 7u—3v=-10 


= 
Il 


D 
Il 


sR 
Il 
N]r & | Ble 
<= 
+ 
Ww 


4x 
5x-17=—-3 
x 3 y 


4x-7y+y=0 
15x-51=4x-9y 


4x-6y=0 
11x+9y=51 


12x-18y =0 
Mae = 102 
34x =102 
x=3 
4(3)-6y =0 
—6y = -12 
y=2 (3,2) 


(continued) 
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—6x+3y = -9 
(+) | 3x-3y = -3 


—3x =-12 
x=4 
-2(4)+y =-3 
y=5 (4,5) 


43. DAT 1 
12% investment x .12 .12x 


10% investment y .10 .1y 


x + y = 20,000 
.12x+.1y = 2240 


10x +10y = 200,000 
iene = 224,000 
=2X = —24,000 

x = $12,000 at 12% 


x + y = 20,000 
12,000 + y = 20,000 
y = $8000 at 10% 
check: 
12% of $12,000 is $1440 
10% of $8000 is +800 
$2240 / 
$12,000 + $8000 = $20,000 / 
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44. DICO 
31% interest x 21724 


18% interest y .18 .18y 


x+y = 58,000 
21x+.18y =11,640 


18x +18y = 1,044,000 
RP 
-3x  =-—120,000 
x = $40,000 at 21% 


x+ y = 58,000 
40,000 + y = 58,000 
y = $18,000 at 18% 
check: 
21% of $40,000 is $8400 
18% of $18,000 is +3240 
$11,640 / 
$40,000 + $18,000 = $58,000 / 


45. Lett=thetens' digit 
u = the units' digit 
101 +u = the number 72 


101 +u = 8(¢+u) 
10t+u—45=10u+t 


2t-—7u=0 
Of — Ou =45 


2t-7u=0 
(US 


2t—-7u =0 
(—) [21 —2u =10 


—5u =-10 
Me? 
1-05 
1-7 
8(7+2)=72 / 


72-45=27 which is 72 reversed 


46. Lett=thetens' digit 
| u = the units' digit 
10f +u = the number 75 
t+u=12 
10f+u=11t-2 


t+u=12 
(+) |-t+u=-2 
2u =10 


| w=5 


Ero= 12 
t= 7 


| 7+5=12 / 
| 


11(7)-2=75/ 


Exercises 6.5 


if ax+by=m 
(+) |ax-by=n 
2ax =m+n 
? _mt+n 
2a 


Leta =1,b=2,m=5, n=3 


1 
then x=4, y== 
en x y > 


47. Lett=thetens' digit 
u = the units' digit 
10f +u = the number 72 


10t+u = 
t+u 
t-3u=1 


10t+u=8t+8u 
t-3u=1 


2t -—7u=0 
(—) |2t-—6u =2 


—=8/ 


7=3(2)=7-6=1/ 


Pages 151-152 


48. Let n = number of five dollar bills 14 
m = number of one dollar bills 20 


no. value total value 
of each ofeach 
$5 bills n 5 5n 


$1 bills m 1 m 


n+m=34 
(—) |5n+m=90 
—4n = —56 
n =14 
14+m = 34 
m = 20 
14+20=34 / 
5(14)+ 20 = 70+ 20 = 90 / 


ee ieee =2 


y-cx=1 


5 


a’x+cy=2 


—Cx+cy=c 


(1)(4) + 5] =441=5V 
aa)-@(4)=4-1-3 / 


Note: Numbers selected for checking 
literal equations are arbitrary. Therefore 
checks are not given for nos. 2-13. 


x(a? +d)-2-c 


«ol 


2-c 
a“ +c 


a’cxt+c*y = 2c 


—a?cx+ a?y = a? 


y(a? +c2)= a? +2c 
_a*+2c 
a? +c? 


(continued) 
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Exercises 6.5 Pages 151-152 (continued) 


Exercises 6.5 Pages 151-152 (continueQ) 


MAT apap 7. | ax-dy=b 
Cee y 
3. ax+by=r 5. He | 
ET 
pa a a Cyd es TN 
y(b-c)=r-s DIET eee 
epee bx+ ay = ab (—) [dx - dny = bd 
oo” pe xlan - dm)= bn - bd 
ax — by == 
acx + bcy = cr 2 we bn —bd 
(—) |abx + bey = bs b?x + aby = ab? an — dm 
x(ac— ab) =cr-bs te aus amx—dmy = bm 
a D 
a obs _ crabs ae ae? 2° (-) amx — any = ab 
Oe ae 1 92 (an - dm)= bm - ab 
da? +b?)= ab? += a°b y(an- dm)=bm - a 
als : bm — ab 
Or x= = 
a(b-c) 2x(a? +b?) = 2ab? +a°b ah 
4. |bx+cy =2 _ 2ab’ +a°b 
Ea 2a° +2b° 8. ee 
On abx + a°?y = a°b bx-ay=d 
ee a abx- by =>ab? a°x+aby = ac 
cx— dy = 
: | 1 (+) | b°x — aby = bd 
bdx + cdy = 2d +b?) =a*b=—ab’ ene DNC SAMS. Yar. 
a 2 ie ea: ie ne x(a? +b?)=actbd | 
() [etx-edy =e de ame \_aothdl 
wbd+c?)=c+2d OE De (+32 ee 
2d TS FES De 
ae : 2a’ +2b abx + b’y = bc 
Cc 
5 (—) |abx - a? y = ad 
cbx+c*y =2c 6. |2x+ay=b eee 
cian feist yla +b res 
c-a 
ybd+c?)=2c-b 4x+2ay =2b Fe a? + b? 
aia (—) |a?x + 2ay = ac 
bd + c? Pr 
14-a2)=2b- ac 
2b-ac 
5 Ger 
4-a’ 
2ax+ a°y = ab 
(—) | 2ax+4y=2c 
ya? - 4) = ab-2c 
2ab=2¢ 
a =A 
Pet 
4-a’ 
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9. | x+y=abla+b) 
ey 
ie ee? 
PE ab 
x+ y = ab{a +b) 
bx + ay = 2a*b? 
ax + ay = a?b{a + b) 
(—) |bx+ ay = 2a?b? 
\ x(a -b)= a?b{a + b) - 2a°b? 


a-b a-b 
ip a*b-a°b? re a?b(a — b) = al 
a-b a-b 


lox + by = ab’(a+b) 
er +ay = 2a°b? 
y a)= ab*(a + b) - 2a?b? 


b-a b-a 
ab -ab? ab*(b-a) 
= Fh — b? 
? b-a b-a 3 


anu+bnv=cn 
(—) |bmu + bnv = be 


u(an - bm)= cn - be 

_ cn-be 

~ an-bm 
1_an-bm 


u  cn—-be 


amu + bmv = cm 
(—) | amu+anv=ae 
bm-an)=cm -ae 
_cm-ae _ae-—cm 


ine an—bm 
_1_an-bm 
4 vy ae-cm 


LA a?bla+b)-2a?b? _ a®b+a?b? -2a°b? 


_ ab? (a+ b) -2a?b? _ a?b? + ab -2a°b? 


12. 


l=a+(n-1)d 
s=(a+i) 


1=a+(49)2 


2500 = (a +1) 


—a+1=98 
25a + 251 = 2500 


—25a + 251 = 2450 
(+) | 25a+25/=2500 


50/= 4950 
1=99 
n=50 d=2,5=2500 


—a +99 = 98 
—a =—1 
Bei 


1=50,1=25 s=650 
50 = a +24d 
650 (+ 50) 
2 
a + 24d = 50 
25a +1250 =1300 


25a=50 
GS) 


2+24d=50 
24d = 48 
d=2 


(continued) 
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Exercises 6.5 Pages 151-152 (continued) 


13. f=ar"" r=2,n=11,s =2047 15. Let x = the larger number 36 
rl-a y = the smaller number 7 
S = 
r-1 
10 ve 542 
1 = a(2) y y 
= 3x-10y = 38 
2047 = : da SA 
be x=5y+1 
1=1024a ve. 
2047 = 2(1024a) - a 
2047 = 2047a 3x-15y =3 
a=1 (-) 13x-10y =38 
Peto) 1024 —5y=-35 
y=7 
3x—10(7) = 38 
14. Let x = one number = 3x-70= 38 
d 3x = 108 
y = the other number de x = 36 


[xty=s 

Bes, 
xa s +d. 
std 


N 


Vets ia =o 


the first number = 1 ; 


the second number = -+ 
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| Exercises 6.6 


1. 


x+3y-—z=10 
2x+5y+4z=57 
3x-y+2z=15 


2x+6y—2z=20 
(+) |3x- y+2z=15 


Sx + 5y =35 
AY =d 
4x+12y-—4z=40 

(+) |2x+ 5y+4z=57 
6x+17y =97 


x+y=7 
6x+17y =97 


6x+ 6y=42 
(—) [6x+17y =97 
—11y =-55 
y=5 
x+5=7 


V2 


2+3(5)-z=10 
1Wz=10 
-z=-7 


z=7 (2,5,7) 


eel 7-18 7-10 7 
2(2)+5(5)+14(7)=4+25+28-57 / 
3(2)-5+2(7)=6-5+14-15/ 


Pages 154-155 


2: x+yY+2=53 
x+2y+3z=105 
x+3y+4z=134 


x+ y+ z=53 
(-) |x+2y+3z=105 
—y-27=-52 
y+2z=52 


ite y+ 2=53 
(-) 


x+3y+4z=134 
—2y—3z=-81 


2y+3z=81 


y+2z=52 
2y+3z=81 


2y+4z=104 
(-) |2y+3z=81 
Z=23 

2y +3(23) =81 


2y =12 
y=6 


x+64+23=53 
x+29=53 
x=24 


(24, 6, 23) 


x-2y+3z=19 
4x+5y-2z=-7 
3x+4y-z=-3 


x— 2y+3z=19 
(+) |[9x+12y-3z=-9 


10x+10y =10 
X+ y =1 

4x+5y-2z=-7 

(-) |6x+8y-—2z=-6 

—2x-3y =-1 
2x+3y =1 


xt+y=l1 
2x+3y=1 


2x+2y=2 
(-) |2x+3y=1 


(continued) 
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4. |2x+3y+3z=1 5) x-y+z=30 
5x —67y +9z=25 3y-x-2=12 
3x+2y+7z=-1 7z-y+2x=141 

4x+6y+62=2 x— y+z=30 
(+) |5x-6y+9z=25 (+) |-x+3y-z=12 

9x + 15z=27 2y 1) 

5x + z=9 y =21 

5x-6y+ 9z=25 x-21+z=30 
(+) |9x+6y+21z=-3 La 51 


14x + 5072-22 

7x + ÉSz= in 
3x+5z=9 
2 PlSz- el 


O71 — 27 
(-)|7x+15z=11 


2x =16 
5. a = 
3(8)+52=9 
5z=-15 
z=-3 
2(8)+3y+3(-3)=1 
3y =-6 
y=-2 


(8, —2, —3) 
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7z-214+2x=141 
2x+7z=162 


Feo ee SN | 
2x+7z=162 


2x+2z=102 
(—) |2x+7z=162 


—5z = -60 
z=12 
x+12=51 
x=39 
(39, 21, 12) 


8x-5y+2z=53 
x+y-z=9 
13x-9y+3z=71 
8x- 5y+2z=53 
(+) | 2x+2y-2z=18 
10x-—3y =71 
3x+3y—3z=27 
(+) |13x-9y+3z=71 
16x-6y = 98 
10x-3y=71 
16x-6y = 98 


20x-6y =142 
(—) [16x -6y = 98 


4x = 44 
56 = | il 
10(11)-3y=71 
—3y = -39 
y=13 
11+13-z=9 
-z=-15 
215 
(11, 13, 15) 


Le 


x+3y+4z=83 
x+y+z=29 
6x+8y+3z=156 


x+3y+4z=83 
(-)|x+ y+ z=29 


2y + 3z=54 
6x+18y+24z=498 
=) 


6x+ 8y+ 3z=156 


10y+21z= 342 


2y + 3z=54 
10y +21z= 342 


(10y + 15z= 270 
yoy + 21z= 342 
—6z=-72 
FA A WS 
2y + 3(12)= 54 
2y =18 
pa) 
x+9+12=29 
x=8 
(8, 9, 12) 


8. |2x+3y+4z=29 
3x+2y+5z=32 
4x+3y+2z=25 


eae 8z=58 
(—) |9x+ 6y +15z= 96 
—5x — 7z=-38 
5x + 7z=38 


is eae 

(-) }4x+3y+2z=25 
—2x + 2z=4 
—X +zZ=2 


5x +7z = 38 
—x+Z=2 


5x+7z= 38 
(+) |-5x+5z=10 
12z=48 
z=4 
—x+4=2 


—x=-2 
x=2 


2(2)+ 3y +4(4) = 29 
3y +20 = 29 

3y =9 

y=3 


(2, 3, 4) 


10x-12y+15z=180 
4x-5y+4z=20 
3x-4y + 6z= 60 
40x —48y + 60z = 720 
(—) |60x -75y + 60z = 300 
—20x+27y = 420 
20x — 24y + 30z = 360 
(—) | 15x-20y + 30z = 300 
5x- 4y = 60 
—20x+27y =420 
5x —4y = 60 
—20x+27y = 420 
(+) | 20x-16y = 240 
11y = 660 
y = 60 
5x 4(60) = 60 


5x = 300 
x = 60 


3(60) — 4(60) + 6z= 60 

180 — 240 + 6z = 60 
6z=120 

2— 2) 


(60, 60, 20) 


(continued) 


Unit 6 Exercises 6.6 179 


Pages 154-155 


(continued) 


10. 


2x-3y+z=-2 
4x-4y-3z=2 
6x+y—-472=6 


6x —9y + 3z = -6 
(+) 


4x-4y—3z=2 
10x-13y = -4 
8x-12y+4z=-8 
(+)|6x+ y-4z=6 
14x-lly  =-2 
10x-13y = -4 
14x-—11y =-2 
70x —91y =-28 
(—) |70x-55y = -10 
_36y =-18 
aie 
2 
10x-13(5}=-4 
2) 
(One 
2 
1 
x=— 
4 


— — — + = —) 

2 Ke 
mie? 
z=-1 
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DE: 


12. 


x+y=10 
y+2=7 
Z+x=5 


x+y =10 
(=) yare=7 


Er = 3 


x-zZ=3 
(-)|x+z=5 


—27 = —) 


4+y=10 


Wes 
(+) |y+z=7 


2y =11 


a 
Il 
oO 


+ 

ar nm &RI- 
Il 
=) 


| 
O0 


Nile ele nl 
+ 


ann 

(+) [v+w =10 
2v = 8 
v = 


is 
@ 
co 
< = 
Il Il 


È 
Il 
NIP ele ele 


v-w=-l 
(+) |v+w=-3 


2v = 
v =-2 
sats 
ea 3 
—2+w=- 
w=-l 
z=-l 
u+(-2)=1 
i= 3 
1 
X=— 
3 


Ty 


15. +3z=29 


2x-y 
re fe DE 22 
5 z 


3x y =3(z-1) 
x+y+9z=87 

(+) [2x - y +4z= 44 
3x+ 13z=131 
3x-y-—3z=-3 
(+)| x+y+9z= 87 


4x+ 6z7z=84 
2x+ 3z = 42 


2x + 3z=42 
3x+13z=131 


6x+ 9z=126 
(—) |6x + 26z = 262 
—17z=-136 
z=8 
2x+ 3(8) = 42 


2X= 18 
NO 


9+ y +9(8) = 87 
y+81=87 


y=6 (9,6,8) 


16. |x+y-z=0 
x-y=2b 
x+z=3a+b 


x+y-z=0 
(+)|x-y =2b 


2x -z=2b 


2x-z=2b 
(+)| x+z=3a+b 
3x =3a+3b 
x =a+b 
a+b+z=3a+b 
B= 20 
x+y-z=0 
(a+b)+y-2a=0 


y-a+b=0 
y=a-b 


(a+b, a-b, 2a) 


17. 


Let x = first number 6 
y =second number 12 
z= third number 20 


x+y+zZ=38 
1 1 1 
~x+—-y+—Z=12 
Se so 4° 


Ltda ts 
à Aes 
x+y+2z=38 
6x+4y+3z=144 
20x+15y+12z= 540 


6x+67y+6z= 228 
(—-)|6x+4y+3z=144 
2y + 3z = 84 
20x + 20y + 20z = 760 
(-) | 20x+15y+12z= 540 
5y + 8z = 220 
2y + 3z= 84 
5y + 8z = 220 
16y + 24z = 672 
(-) |15y + 24z = 660 
y =12 
2(12)+ 3z= 84 


3z = 60 
z= 20 


x+12+20=38 
x+32=38 
=0 


6+12+20=38 / 

Fhe PE 00 

2 3 4 
=3+4+5=12V 

.6+1.12+ 1.20 
4 5 


=2+3+4-9/ 


a 
3 


(continued) 
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18. Let x = days for Randy alone 142 19. Let h = hundreds' digit 2 
Ds t=tens' digit 3 
u =units' digit 9 


2 
y = days for Paul alone 34= 
: 1004 +101 +u = 239 


: 6 
z= days for Guy alone 18: tae rate 
à 100h +10r +u +693 =100u+10t+h 
LUE u=t+6 
x Yy 
nes h+t+u=14 
ek dys 99h -99u = -693 
12,12, —t+u=6 
ye 2 
h+t+u=14 
Bata (+)| -t+u=6 
x 
1 h+2u=20 
v=— 
y 99h +198u =1980 
wee (—) | 99h -—99u = -693 
Zz pee eS es 
297u= 2673 
10u+10v=1 
p=) 
8u+8w=l1 
12v+12w =1 —t+9=6 
re $ 
40u +4 = 
mt Ma 40 h+3+9=14 
CHERE = 5 h 2 
40v — 40w =-1 
40v — 40w =-1 
12v+12w =1 
120v —-120w = -3 
(+) 120v+120w =10 
AN one 120 1000 3 
ps SE (=) 120v+120w=10 
ro SSI 
Æ w=-13 
2 
7 7 ee. 
240 
240 
ga Pa 182 
13 13 
Lou +107 }=1 
24 
1Ou+—=1 
M Es 
24 
wi 
240 
240) 142 
iy aie 
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1 Check for Progress 1 


1. 3x+y=11 
(+) |[5x-y=13 


8x =24 
x =3 
3(3)+y=11 
y=2 (3,2) 
| 2. | 5a+b=7 
4a+3b=-1 


15a+3b=21 
(-)| 4a+3b=-1 


| lla =22 
a =2 
| 5(2)+b=7 
| b=-3 (2, -3) 


SE 5x—3y=19 
(-) |2x-3y =4 
3x =15 
| + =5 
| 5(5)-3y=19 
| —3y = -6 
| y=2 (5,2) 


| 4. f7a-2b=31 
4a — 3b= 27 
| 21a-6b=93 
(—)| 8a-6b=54 
13a = 39 


a = 


7(3)-2b=31 
_2b=10 
b=-5 (3,-5) 


Page 155 


15v-25u =10 
(+)| v+25u=6 
16v =10 


b+1+ab=alb+1) 
a+1+2ab= 2b(a +1) 


b+1+ab=ab+a 
a+1+2ab=2ab+2b 


-a+ b=-1 
(+)| a-2b=-1 


-b=-2 
b=2 
-a+2=-1 
—a = —3 
a=3 (3,2) 


(continued) 
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Check for Progress 1 Page 155__(continued) oo 


a 
x=1,y33 | 
FURS 6/ 
.3+3()Y 
8. x+y=3 
2x+2y=7 


Converting to slope-intercept form 
y=-x+3 


7 
V=-X+— 
| A 


The slopes are equal; thus, the lines are parallel, 


and the system is inconsistent. 


Check for Progress 2 Page 156 


1. 7x-15 


=m 
2x-m=3 


7x-15=3m 
2x-m=3 
7x-3m=15 
2x-m=3 
7x-3m=15 
(—) [6x — 3m =9 
x =r 
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9. capacity of truck a = 450 cu. ft. 
capacity of truck b= 360 cu. ft. 
capacity of truck c = 400 cu. ft. 


3a+3b+2c=3230 
2a +2b+3c= 2820 
3a+2b+2c=2870 


3a + 3b+ 2c = 3230 
(=) pas 2b+2c = 2870 


b= 360 


3a + 3G 0) + 2c = 3230 
2a +2(3 0)+ 3c = 2820 


2a+720+ 3c = 2820 


3a + 2c = 2150 


o +1080 + 2c = 3230 
i +3c=2100 


te + 6c = 6450 
(-) 


_) 14a + 6c = 4200 
5a = RY) 
a = 450 


3(450) + 3(360) + 2c = 3230 
1350+1080+ 2c = 3230 

2c = 800 

c = 400 


a Ur 
a+2b 2a+b 
ENS! 
EE 


Par 


PA 


15a—-10=42-7b 


3a—-9b=0 
15a + 7b = 52 


15a—-45b=0 
(-)|15a+ 7b=52 


—52b=-52 


1 Su + 8v =-1 
Qu —10v = -8 


fe +40v =-5 
(+) 


36u — 40v = -32 


11lu = —37 
1 
u=-— 
3 
x=-3 
1-5) +8v=-1 
3 
8v=4 
1 
v=— 
2 
y=2 
(3, 2) 


Check for Improvement 1 


1. 7x-y=19 

(+) |2x+y=8 

9x =27 

x =3 
7(3)-y=19 


—y = 2 
y=2 


(3, 2) 


4. | x-2y+3z=6 
3x—-2y+5z=26 
2x+3y-4z=20 


x-2y+3z=6 
(—) |3x-2y+5z=26 


—2x —2z=-20 


x +z=10 


5. |mx+ax =my —by 
x-y=a+b 


Gere gas 


x— y=a+b 


Me æ0 
(-) |(m-b)x- (m-b)y =(a + bm - b) 


(2, -3) 


Bo sees [Cr + a) — (m — b)]x = (a + b\m - b) 
= as = 
A : 40 BEBE a= = Plon = 0) 
x — 8z = 
Seal Sm Cale te x=-(m-b)=b-m 
7x +z=58 
b-m-y=a+b 
x+z=10 -y=at+b+m-b 
(—) |7x+z=58 -y=a+m 
Ax LAS y=-a-m (b-m,-a-m) 
x =8 6. Let a = cost of a bushel of apples $7.50 
8+z=10 f = cost of a bag of flour $17.50 
z=2 
number cost total cost 
8-2y+3(2)=6 of each of each 
14-2y=6 bushel 2 a 2a 
—2y =-8 of apples 
y=4 bag of 3 f of 
(8, 4, 2) flour 
a+f =25 
2a +3f = 67.50 
2a +2f =50 
(-) |2a + 3f =67.50 
~f =-17.50 
f =17.50 
a+17.50=25 
a=7.50 
Page 156 
2. | m-2y=8 3x-4y =9 4. |llp—5q=4 
7m + 3y =5 5x-2y =29 8p—6q =10 
7m —14y =56 3x-4y =9 66 p— 30g = 24 
(-)|7m+ 3y=5 (—) |10x-4y =58 (—) [40p-30g = 50 
-17y=51 —7x = —-49 26p = —26 
y=-3 Xx = / Pp = —] 
m-2(-3)=8 3(7)-4y =9 11(-1)-5q=4 
m+6=8 —-4y =-12 —5g =15 
m=2 y=3 q=-3 


(+1, -3) 
(continued) 
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Check for Improvement 1 __ Page 156_(continued) 


5 re fh 
ey 
Det 
x y 
RS 
i 
1 
v=— 
y 
3u + 8v =3 
1 5u —- 4v =4 
3u + 8v =3 
(+) |30u - 8v=8 
33u =11 
U et 
5 
x=3 8. |3x+y=5 
3y =16—9x 
(2) ais 3x+y=5 Converting to 
Sve2 9x+3y =16 Slope-intercept form 
i 
aaa 3x+y=5 y=-3x+5 
=4 (3,4 16 
y ( ) += pit re 
SH 37 , : 
6. as oo = The slopes are equal; thus, the lines are 
4 parallel, and the system is inconsistent. 
ve + - 
25 
2r-48=5s+32 
5s -16s +24r =1000 


2r—s =80 
24r —11s =1000 


24r —12s = 960 
(—) |24r -11s =1000 
—S = —-40 
s = 40 
2r —40 = 80 


2r =120 
r=60 (60, 40) 
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1 Check for improvement 2 Page 157 
EP HS 4 1 4 3 
1. ety) ae 3 as 5. Let n = numerator 3 
re IAE ca | d = denominator 12 
pas oe cea SS 
4 2 a b 6 fraction = + 
4x+3y=72 Vaud Kz 
x+2y=28 a LES À 
1 d 4 
4x+3y=72 Léo n+2 _1 
(—)|4x+8y=112 : d=20? 
—5y = -40 ou 4n=d 
ae Saws the A 
4x + 3(8) = 72 6 4n-2 2 
x=12" (12,8) sneer ae 
| 1 
| Gus ve d=4(3)=12 
| = =0 es 
| SEL 
| =0 6 
| — 3 ar 1 6. ie cea 
ro ny +mx=m° +n? 
| 3(n 1) + 4m 1) : e 
——_————— =0 b=-3 2 2 
; (mnt) | 1(n-1) mnx+my=2mn 
| 5(2n +13) -7(2m - 5(2n +13)-7(2m-3) _ u-4-1)-3 (—)|mnx+n?y=mn+n° 
| (2m -3)2n +13) 3) 2 DE ey 
. 1 (m2 —n )y =m n-n 
| 3(n-1)+ 4(m-1) =0 ar _ nlm? =n?) 
5(2n +13) -7(2m—3)=0 a=6 (6,-3) m2 —n? 
=n 
4m+3n=7 iE pom 0 4 
- |5x-2y-2z= 
_14m+10n = -86 ene nx+mn = 2mn 
7x+3y+4z=42 Horn 
28m + 21n = 49 xt+y+z=8 eee 
(+) [28m + 20n = ~172 10x — 4y—4z= 24 (m, n) 
41n=—123 (+) | 7x+3y+4z=42 
coda 17x— y =66 
a =0 5x-2y-2z=12 
fel. = de 
3 (+) |2x+2y+2z=16 
eee Ae =m; NEY sd 
m-1 7x = 28 
mr x=4 
m1 
m-1=3 17(4) - y = 66 
m=4 (4,-3) 68-y=66 
~y =-2 
vee 
4+2+z=8 
z=2 (4,2,2) 
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For Experts Only Pages 157-158 


he 
x=3, y=2 inconsistent 
2(3)-2=4 74 system, the 
2(3)+3(2)=12 / lines are 
parallel 
3 x-2 | 


The graph of y = | x 2| is shown below. It is similar to the graph of y = x-2 for x 22. 
For x < 2, the quantity x —2 is negative; however, | x - 2| is positive because of the 
absolute value sign. 


SO 8 D © D AOD 
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| 
|] 


4. Let c = original cost per pound of coffee $4.90 


s = original cost per pound of sugar $.50 


before increase, 


number cost total cost 
of pounds per pound of each 
coffee 1 c Ë 
sugar 2 Ss as 
after increase, 
number cost total cost 
of pounds per pound of each 
coffee 3 ie 3(1.2c) 
sugar 10 1.2s 10(1.2s) 


c+2s =5.90 
3(1.2c) +10(1.2s) = 23.64 


c+2s=5.90 
3.6c+12s = 23.64 


36c+72s =212.4 
(—) |36c+120s = 236.4 


ARs ==24 
SOO 
c+2(.50) = 5.90 
c+1.00 = 5.90 
c=4.90 


5. Let x = amount at 8% 
y = amount at 12% 


at original interest rates, 


oY 1 


8% investment x .08 .08x 
12% investment y .12 .12y 


at increased interset rates, 


p> Tf i 


9% investment x .09 .09x 
13% investment y .13 .13y 


08x+.12y =1500 
.09x+.13y=1500+.01(x+ y) 


8x+12y =150,000 
9x+13y =150,000+ x+y 


8x +12y =150,000 
8x +12y =150,000 


The system is indeterminate. The 
total amount invested must be given, 
or else the extra income must be 


given. 


(continued) 
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6. Let x = distance from New York to Albany 110 mi. 7. Un a 
y = distance from Albany to Boston 150 mi. re. es 
> TE —+—=m' +n 
z= distance from New York to Boston 230 mi. ey 
x+y =260 tees 
x+z=340 x 
y+z=380 nel 
1 
x+y = 260 
()[x_ +2=340 m+ vemen 
Fe n m 
rr aim nu+mv=m +n? 
+z= 380 
P à n° _ nm+n) 
(+) y—-z=-80 2 ape 
ee ow m m+n? 
ÿ 50 (=) ut+t—ve= 5 
ae aa ete Se 
z= 230 er a a z 
x+150=260 {eon vain) er) 
semi) ae win 


nu+m =m~+n 


nN 
u=—_=n 
n 
1 
x=— 
n 
Ë 2 
nm 
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9. 


Ax 2 4 6 10 
Ay 123 5 


10. 2ox-y-22=9 
3x-4z=0 
*(3x-22)=y +6= 
4 2 
5x-2y-4z=18 


3x-4z=0 
3x-4y —2z7=26 


10x —4y — 87 = 36 
(-) | 3x-4y-2z=26 


tx -6z=10 


7x -—6z=10 
3x-4z=0 


14x -12z=20 

(—)| 9x-12z=0 
be = 2() 

x =4 


3(4)-4z=10 
—4z = -12 
z=3 


5(4) -2y — 4(3) =18 
20-2y-12=18 
8-2y=18 
-2y =10 

y=-5 (4,-5,3) 
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Exercises 7.1 Pages 161-163 
4 
2 2c 16c* 
1. (ape) = xt ie (2 ~ gid 
3 
2: (ab*c*) = a°b°c° 2a ( =32a° 
20. pe Tee 
3 X xy 
3. (-3ab) =-27a°b’ 
x" y" 7 .1n 
4. (2ax” d =16a4xy4 21: [- o | amar =” 
2275 aw 4.6 n-1 £ at 8 n 
5. |-6a°x° | =36a"x 99. | 2 Dil tee b 
. 2b,.a Ea 2b an 
Vey » 
6. (abc) =a bee 
DEN bn-n ,n? 
MEAG a C 
tl (2xy°) = 320 oy LE (=) Semntn? =n 
8. -214m ea = -8l"?m'°d$ om a 2m 6n .,2an 
is |] 24. 2 == 7 
(oh c n d n 
9. (- exp" t y= d'art 2 
25. Square Square Square Square 
Root Root 
10. (- =< y 7 à sy Lx 1 +9 31 
Æ2 4 +10 100 
We le +3 9 +11 121 
Fe, +4 16 12 144 
2n is an even number; so (-1) =1 2 a a +: 
a +7 49 +15 225 
12. (-2) +8 64 +16 256 
je all 7/ 289 
2n+1i odd b : SO _p? = pent) 2 D Anx2 
ou ea da de Ne ) Cube Cube Cube Cube 
; Root Root 
13. (- “a ya") aq ry "02720 rs 1 | af 
+2 8 —2 —8 
3 +3 27 —3 —27 
14. (-a""'b"*c} 3n 373" 673 +4 64 _4 221 
+5 125 —5 —125 
> L +6 216 —6 —216 
15. |-2(a-2) | = 4(a -b) TOUL 343 74, 346 
+8 SZ —8 —512 
; +9 729 —9 —729 
rr (= : 25q4 +10 1000 -10  -1000 
‘i sy 6 
12b 144b 21 là 25 = 32 Da — bd (-2)" SG (2) 
ay 6 4 5 6 
17. | 22_| = 8x (22) = 256 (22) 21002 (22) = 4096 
y 27y° 
3 
n 3n 
a a 
18. = 
fa 8b?" 3 
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Unit 7—Powers and Roots 


Square Squa 
Root 


+18 324 
+19 361 
+20 400 
421 441 
+22 484 
423 529 
+24 576 
+25 625 
=-32 (2) - 


re 


26. Let x = number of days for Mr. Tanksley 15 
y = number of days for Mr. Franklin 10 


1 
then — = amount Mr. Tanksley can do daily 
x 


1 
then — = amount Mr. Franklin can do daily 
¥ 


(+) + { +) =i Letu= 
x MY 


2 

À 

1 

Gale 
x 3 y y 


6u+ 6v =1 
En, 
3 
Eu + 6v = 1 
(—) |6u+ 26v = 3 
—20v = -2 
1 
v=— 
10 
y=10 
6u+ 6—= 
Beat 
10 
at) 
60 
Meier 
4 
check: 


Mr. Tanksley does = daily 


Mr. Franklin does Le daily 
{+)+ (1)-2418.: V4 
15 10) 30: 30 
ds) #3) 
15 3\10 


=f 1} 76( 1). 4 ary 
15 3 \10 30 30 


Let b = number of days for Brandon 18 
c = number of days for Chris 36 


then - = amount Brandon can do daily 


then ue amount Chris can do daily 
c 


1 1 1 
2, — — | = =— 
1 (+21) 1 Let u 5 

1 1 = | 
{1 }+20(4}=1 vet 


12u4+12v=1 
5u+26v=1 


60u + 60v =5 
(—) |}60u+312v =12 


—252v =-7 


check: 


Brandon does . daily 


Chris does a daily 
36 
ef) rr )-2 441 / 
18 + is EX Qc 


{L}21)5,8 =1 “id 
18 36 18 18 


(continued) 
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Exercises 7.1 Pages 161-163 (continued) 
28. Let m = number of days for a man 


Exercises 7.2 


to do the job 240 
b = number of days for 
to do the job 480 
1 


a boy 


then — and a is the amount of job a man and boy 


can do in a day respectively 


b 


120u +180v=1 
160u +160v =1 


960u +1440v = 8 
(—) | 960u + 960v = 6 


480v =2 


4) + 30 ) =1 Let u= 
m 


b 

1 

5(5)-35)- 1 vas 
b m 


check: 


? 
sf js) 
480 240 


160 , 160 ? 
480 480 
Lee V4 
30 3 


Pages 165-166 


a 


1 


32 


194 


3 
a- c) =a -3a crie —C 


ieee c° +5c1d+10c%d? + 


6 


cam 


eS 
"= 


m-n) =m' —7m°n+21m> 


- ( 
( 
(r =)" = 7° —8r’s5+28r°s? 
( 


Algebra 2 Solution Key 


10c*d? + 5cd* + d° 


x° —6x°y+15x" y" — 20x3y3 +15x2y — 6xy° + y° 


x +8x/y+28x°y 24+56x°y° +70x" y" +56x°y° +28x°y° + 8xy? +y° 


n? -35mn + 35min? -21m2n° + 7mn° — n? 


— 56r°s° +70r's* — 56r°55 +28r256 — 8rs? +58 


9. (x+2) =2° +32 (2)+3x(2) +2° 
= x° +6x? +12x+8 
10. (a-3) =a*- 4a°(3)+ 6a?(3) -4a(3) + G)' 
=a‘ -12a? +54a? -108a +81 
11. (m - pn): =m‘ — 4m pn + 6m? p*n? - A4mp'n? + p'n* 
12. (x+2y) = xt +4x(2y)+6x2(2y) +4x(2y) + (y) 
= x° +8x°y+24x?y? +32xy° +16y4 
13. (2x ~ y) = (2x) =: 3(2x) y + 3(2x)(y)’ - y 
= 8x° —-12x?y + 6x7? - y? 
14. (2x-5) = (2x) = 3(2x) (5) +3(2x)(5) -5° 
= 8x° — 60x? +150x-125 
15. (x? 2 10) = (x2) -4{x2) (10) : 6x2) (1 0) - 4(x?)(10)" +104 
= x®-~40x° + 600x* — 4000x? +10,000 
16. (3a+b°) =(3a)" +4(3a) (b*) + 6(3a) (2) +4(3a)(0?)’ +(&)' 
= 81a* +108a°b’ + 54a7b* +12ab° + b® 
17. (1 2 3x2)" =(1) - 4(1) (3x7) “ 6(1) (3x) 2 4(t)(3x?) ie (3x2) 
=1-12x7 +54x4 -108x° + 81x8 
18. Ls + sy) = (x2) + 3(x2) (59) + 3(x7)(5y) + (5y) 
= x° +15x*y+75x*y* +125y° 
19. (1 + ab) =1+4a?b? + 6a*b* + 4a°b® +.a®b® 
20. (52° = ab) = (sx) = 3(5x7) (ab) rs 3(Sx” \ab) = (ab) 
=125x° —75abx* +15a?b?x? — a$b° 
21. (2ax-b) =(2ax)’ -5(2ax) b+ 10(2ax) b? -10(2ax) b + 5(2ax)b4 — b° 
= 32a°x° — 80a‘*bx’ + 80a°b?x° — 40a?b°x? +10ab*x-—b 
22. (1-x) =1-7x+21x? 3547 + 35% — 2145 + 7x8 - x? 
23. (1-2x) =1-6(2x)+15(2x) -20(2x) +15(2x) -6(2x) +(2x)° 
=1-12x+60x? —160x? +240x* —-192x° + 64x° 
24. (ax + 4) = (ax) + Sax) (4) + 10{a2x) (4) + 10(ax) (4) + 5(a?x](4)" +4 


= a °° + 20a8x* +1604% x? + 640a* x? +1280a?x+1024 
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Exercises 7. 


25. [x5] 
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x- sf} 
2 


2 4 4 5 
+sx'(5] -20s |) +153) LE 

3 1 4 
ty 
} +) 


> 


a) + s2a)'(5}+ (2a) (3) +10(22)(4) + af 


- à 5 1 
= 32a° +40a* + 20a° + 5a? Re 


x 


BEG 


31e 


57. 4 2 Be: 3 
te] ae 
x Vw y)\x 
4 res i 4 ,6 
a = eae _20+19 1 en 
y ya Ke x x 
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+ 
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+ 
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ies) 
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PE , 
© | ©* 
amas” 
SET TES.‘ 
QI 
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F 3) (3) 9 é 3) (ex) ‘ {iles +(2x)" 


81 27 
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21 


2 . 
xt —x -—24x* +16x* 


2 


fod) of) fis) G4) 
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x 


y 


I 


y 


x 


}-43 


4 4 3 2 2 3 4 
3:15 3 ail > 3 RS 3\(5 5 
BA ed edie) | Sra ee AE = 
5) -) GE} 43) 6) 488) 6 
Diag fy ee 0 
6251 225 9 81 


5 5) 4 3 2 
35. [4-2] -(+) {1 ad] a’ 19} a’ +2 -a 
a a a a a a 
6 2 3 4 5 6 
36. [+++] =x +6051) +150¢(4) +2084) v1se(4) 61) (1) 
X X X x x x x 
1 


= x° +6x° +10 + 
X X X 


27 (3 = 22) = (+) = {1 (2x)+ 1) fe) - 1 2) ex) + {es = (2x) 


= 7 , 3 20% +407 - 3245 
327, | FE 


3 b° 
= 8a° — 6a*b° + = a2b$ - — 
a a ae 3 


39. (a+b-c) =[(a+b)-c] 
=(a+b) -3(a+b) c+3(a+b)c? -c° 
= a° +3a*b+ 3ab’ + b° — 3a°c—6abc — 3b*c + 3ac? + 3bc? —c? 
40. (r-s-1+v) ={(r-s)-(¢-v)} 
= (rs) —3(r—s) (t-v)+3(r—s)(t-v) -(¢-v)’ 
=(r—s) -(r? -2rs-+s*\(3¢-3v) +(3r —3s)(t? - 20+ v?)-(t-v) 


= 7? —3r?s + 3rs? — 5° —3r't + 6rst — 35°t + 3r/v — 6rsv + 35?v + 3rt°? — 6rtv + 3rv? 


— 3st? + 6stv — 3sv°? — 1° + 3t?v — 3tv° + v° 
41. (a —b+c) = [(2 -b) +e} 
= (a — b) + 3(a - bc + 3(a ~ bjc? +c 
= a? —3a*b+ 3ab? — b’ + 3a?c - 6abc + 3b’c + 3ac? — 3bce* + c° 
42. (x+3y-22) = [(x+3)- 2] 
=(x+3y) -3(x+3y) (22)+3(x+3y)(2z) -(22) 
= x° +3x?(3y)+3x(3y) +(3y) - Gex? + xy + 9y?) +122*(x-+3y)-82" 
= x? +9x2y +27 xy? +27y? — 6x72 —- 36xyz- 54y*z+12x2" + 36yz° — 82° 
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Exercises 7.2 Pages 165-166 (continued) 


3 
43. (a+b+c+d) =[(a+b)+(c+d)| 
2 3 
=(a+b) +3(a+b) (c+d)+3(a +b)(c +d) +(c+d) 
3 
= (a+b) +(3c-+3d)(a? +2ab+b*)+(3a+3b)(c? +2cd +d?) +(c+d) 
= a? +3a°b+3ab? +b +3a’c + 3a7d + 6abc + 6abd + 3b°?c + 3b°d + 3ac° 
+ 6acd + 3ad’ + 3bc? + 6bcd + 3bd°? + c° + 3c°d + 3cd? +d’ 
44. Let x = rate of first pump in g.p.m. 260 45. Let r = cost per yard of ribbon $.39 
y = rate of second pump in g.p.m. 320 [= cost per yard of lace $1.10 
number of rate amt. pumped number of cost total cost 
minutes for each yards for each 
first pump 5 (then 4) x 5x (then 4x) ribbon 3 r 3r 
second pump 3 (then 7) y  3y (then 7y) lace à) 1 21 
ica aes 3r + 21= 3.37 
4x+7y = 3280 21 =1.03+3r 
35x+21y=15,820 | 3r +21= 3.37 
(-)|12x+21y= 9840 (+) |-3r + 21 =1.03 
23x = 5980 41= 4.40 
x = 260 (= 10 
5(260) + 3y = 2260 3r +2(1.10)= 3.37 
1300+ 3y = 2260 By eee AD 
3y = 960 r=.39 
y = 320 31$39)+2(614012311%4 02.20 63377 
5(260) + 3(320) = 1300 +960 = 2260 / 2($1.10)-3($.39)= $2.20-$1.17 = $1.03 
4(260) + 7(320) = 1040 + 2240 = 3280 V 
Exercises 7.3 Pages 167-168 
j, OE mon bene" 
17255 
11-:10-:9-8-7-6-5 , 7 4.7 
2. —— x [- = —330 
had 384: Ray x" ( y) res 
12:11:10 0802 21. 
Sos are (-2y) =495x*-16y* = 7920x"y 
24-23-22-21-20-19---8-7-67,\5; 19 24.23.:22.21.20 
4, |] Fe = 42 504%" 
ee Cp ate TRE mak (1) (x) hve ees ë * 
7-6:5}; \4 25 7-02 HS 4 
5. 55 (2) (4) == odie? = -22402 
10,928.76, Nee wl 0-9 Bags sae sar 
6. ———— (2x) [|] = ————— (32) x \-r’") = -8064x°t 
meas. ) (2) 12.345 Ga) () ÿ 
20-19-18-17---5-47,\3 17 20-19-18 17 
TO TT EN = ee 17 
1.224517 (1) ( 1.353 ( Le 149,422,080x 
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10. 


11 


12. 


13. 


14. 


15. 


16. 


17. 


" 293 


Saou ep mE F _15:14:13f af 
12:34:50 1 ET PE lege 


6-5-4 


(a) (36) = 20a3 -27b* = 540a°b° 


5 
10-:9-8-7-6, \5{ 1 
1:2.2.4.5 (x) (+) = 252 


8-7-6-5(x)(-y) _ 4 
"1-:2-3-4ly) lx J 7 


nee 


SET SOUS ENS IA 
CEUX: 1) (-2) RTC UP 


a = 
1.2-3.4.5.6 


9:8:7-6:5(a)(b) _ 1568 
FIA ASAI lah a 
Tt AN he 3 

8-7-6 À (2m?) 
1-2:3:4.5 


— 


9-8-7-6{ 2 ÿf_«  _126x!a* _63 40 
16x* 8 


2x 32x° 16 


Let x = number of 2-mg capsules 160 
y = number of 3-mg capsules 60 


ee Re perarees ee 
2-mg x 2 2 
3-mg y 3 3y 
2x+3y= 500 
x+7y=220 
2x+3y= 500 
ae +2y=440 
y=60 
x+60 = 220 
x =160 


160+ 60 = 220 / 
2(160) + 3(60)= 500 / 


-3x) = 56[8m° (-2432°) = - 


a ] _-l26x%a5 63 5 


_ 455 
q'® 


(8)a°(64) = 43,008a° 


108, 864m° x° 


18. Let a = number of adult tickets sold 400 


c= number of children's tickets sold 100 


nuthber revenue total revenue 
from each from each ($) 
adult tickets a $3.00 3a 
children's tickets c $2.00 Ze 


a+c=500 

3a + 2c=1400 
(—) |2a+2c=1000 

a = 400 
400 + c = 500 

c=100 
400 + 100 = 500 / 

$3.00(400) + $2.00(100)= $1400 / 


one 1400 
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Exercises 7.4 Pages 170-171 


_" 
Qa 
ES 
> 
iS) 
Q 
an 
| 
S 
N 
> 
9 
we 


3. Vb°c°d'"? = b’c*d‘ 
4. Vom"? n'® =Ilm?n? 
SAG ky =a xy 
6. 64x82) = 4x23 

7. ¥144a‘x® =12a?x4 
8. V-27a°b? = -3a7b 
9. -V32a °b° =-2a°b 


10. fa) = ale = 24y? 


11. 68 24 Ze —a*b"c? 
12. --243y” = 3y4 


ae —1024a° # 2123. mnt 
32% y xy? xy" 


6 — 
14. 3 170€ = 9a° 


pe n x3" = 2e 
Dr nn any 3n y? 


gee 2 2n p4n ai. 


> 


15. ———— 


16. 2 


+ y 2n mr 
+74 


” Danses V625a2? 2n+2 paie 
121b42 5 Joue 2 ip : 
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ie Je aa) 
) 


‘i 
5 2892a-b) b) _ 1289024 -b) _17(2a-b) by 
"Ndéoa" OO 
Adie Ne 2tae ioe eae 
qin? Vaa"? agit _ 5 TN 


=8a" Ga" 0) = CRC _ -2a(3a? -b) _ -23a? -b) 
3a? 3a 


25. Let c = cost per pound of coffee $3.19 
t = cost per pound of tea $2.69 


number of cost total cost 
pounds per pound for each 
coffee 12 (then 10) ec 12c (then10c) 


tea 10 (then 12) t 10¢ (then12r) 


10c+121= 64.18 
72c + 60t = 391.08 
(—) |50c + 60t = 320.90 


2260 = 70.18 
Cc = 3.19 


on. 


12(3.19)+102= 65.18 
38.28 +10f= 65.18 
101 = 26.9 

t=2.69 


12($3.19)+10($2.69)= 

$38.29 + $26.90 = $65.18 / 
10($3.19)+12($2.69)= 

$31.90 + $32.28 = $64.18 / 


ef Aaah +36) 3(a + 3b 
Wa 3b). Poire 


i i — 


216 6 s) 


Exercises 7.5 


26. Let x = number sold at $1.29 22 


y = number sold at $1.09 14 


number at cost total cost 
each price per pineapple for each 
$1.29 % 1.29 1.29x 


$1.09 y 1.09 1.29y 


1.29x+1.09y= 43.64 
x+7y=36 
129x +109y= 4364 
ne = 4644 
— 29y = -280 
y=14 
x+14= 36 22+14=36 / 
x=22  22($1.29)+14($1.09)= 
$28.38+$15.26 = $43.64 / 


Pages 172-173 


4x? +12xy° +9y* |2x+3y? 


4x? + (2x + 3y?) 
2 4 
y seat + a 
4x+3y? 12xy° +9y 
16x? — 56xy +49y? |4x-7y 
16x° +(4x-7y) 
—56xy +49" 
8x : 
8x-7y  |-56xy+49y° 
9x? + 30xy + 25y° | 3x+5y 
9x? + (3x + 5y) 
30xy + 25y° 
6x 2 
6x+5y 30xy +25y 


. Let s = cost per pound of sugar $.56 


c= cost per pound of coffee $5.98 


number of cost total cost 
pounds per pound for each 
sugar 5 (then 9) s 5s (then 9s) 


coffee 8 (then 12) C 8c (then 12c) 


5s + 8c = 50.64 
9s +12c = 76.80 


15s +24c =151.92 
= 8s + 24c =153.60 
— 3s = —1.68 

Ss =,56 


5(.56) + 8c = 50.64 

2.80+ 8c = 50.64 

8c = 47.84 
c=5.98 


5($.56) + 8($5.98) = 


$2.80 + $47.84 = $50.64 / 


9($.56) +12($5.98) = 
$5.04 + $71.76 = $76.80 / 


36x* —48x7y +167? | 6x? —4y 


36x4 +(6x? —4y) 
12x —48x°y +16y° 
12x? —4y —48x° y +16y° 
4x4 44x3 1122 6x +9 [2x2 +x-3 
4x4 +(2x? haa 
act 4x3 ~11x* 
ax +x Jax xe 
Pe Ge -12x’ -6x+9 
4x? +2x-3 —12x? -6x+9 


(continued) 


Unit 7 Exercises 7.4-7.5 201 


Exercises 7.5 Pages 172-173 (continued) eee eis 


6. ob* -12b? + 28b? -16b+16|3b?-2b+4 11. 
9b* +(3b? -2b+4) 
a —12b° +28b° 
6b? -2b =12h #odff 
Aine 24b* -16b+16 
2 
6b? —4b+4 24b* -16b+16 
: De see) ie 12. 
; b? 4a? Ba 
2 
b? b 2a 
6a b? 
yy 3+— 
b 4a°? 
COUT OR PL 
bp 2a er 
8. a”, 10a 25 er 13. 
2 
a +(4+5] 
9 3 
2a 10a 
3 FRS) 
10a 
2a —— 4.25 
me 3 
9. ary tah Sones 
4n? 2n 
ae [5 430) 
4n° 2n 14. 
5 15+9n2 
: 15+9n? 
—+3n 
n 
10 asd? Sd, | 
j 16r° r 4r 
25d? +(54-2| 
16r° ~\4r 
Sd Sd 
as Et 4 
QY r 
5 
x2 ey 
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1+ 6x-+5x2 -12x? +4x* [1432-227 


1 +(1+3x-2x2) 
2 6x + 5x° 
2+3x 6x +9x° 
2+ 6x — 43? -12x3 +4x4 
2+6x-2x° 4x7 =12x° +424 
4a‘ —4a3 + Sa? -2a+1|2a?-at1 
4a‘ +(2a?-a +1) 
4a’ Agi Sat 
4a° — a -4d + a’ 
Ade eda 4a? -2a+1 
4a? -2a+1 4a’? — 2a +1 
4 3 2 
00452152 0 |e 
9 3 3 
4 2 
Ee (S 420-3 
9 3 
2a’ : 
= Me 
3 3 
/ 3 
RE SRE 
3 3 tne 
2a? —2a’-12a+9 
—+4a mes 
&) —2a° -12a +9 
5 LOS RE 
aie va 
3 
Won 
salle: —x+1)—+——! 
64 
4 
x Kien 
Soays | tcc obs = 
64 LÉ +2 ) 
x da 
4 8 
TE xe 
4 2 8 4 
2 2 
7 4x cine ey À 
——+ x —1 “wero 


16. 


17. 


18. 


19. 


Fae pag = a FRIC 
x x? x 
2 (ul) 
X 
2x 2x-1 
2x+1 2x+1 
2x+2 Dr te 
2x+2 pte 
x+2-— 
PROC ES 
x x? 
à TU tae ed DE LE 
x +x + ——+—+— +—+— 
20° 5 25\f 95 
x? (2+2+4] 
2 5 
” 3° 13x? 
20 
22 += eit. 
4 
2x7 +x ae ae 
2x7 +x+=— 5 5 25 
2x? x 1 
Sone) 25 
a‘ +140? +53a?+28a+4 |a?+7a+2 
a +(a2 +74 +2) 
2a? 14a° + 53a 
Z 
2a°+7a 14a3 + 494? 
2a? +14a 4a° + 28a +4 
2a’ +14a +2 4a? + 28a +4 
4c* —4c + 5c?-2c+1 |2c?-c+1 
4c4 t49¢? a4) 
4c’ — 43 + 5c? 
4c* -c SA BG? 
4c* —2c 4c? -2c+1 
4c,- 2644 4c? —2c+1 
25x* — 30ax° + 49a’x* -24a°x+16a* | 5x? —3ax+4a’ 
25x4 +(5x2 -3ax+4a?) 
10x? — 30ax° + 49a?x? 
2 
10x° — 3ax 3000 + Our’ 
10x? — 6ax 40a?x? - 24a°x+16a° 


10x? — 6ax + 4a? 


40a?x? — 24a°x+16a* 
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Exercises 7.5 Pages 172-173 (continued) 
20. 4x5 -20x —4x3 +25x2 +10x+1 [2x7 -5x-1 
4x° + (2x5 - 5x1) 


4x° _20x4 — 4x3 +25x? 


4x° —5x _20x* +25x? 
4x° —10x “4x 410x+1 
4x° -10x-1 ax +10x+1 
21 1410x+25x2 — 4x -20x4 +4x° |1+5x-2x° 
1 (1554-23) 
2 10x + 25x? 
2+5x 10x + 25x2 
2+10x -4x3 -20x* +4x° 
24100 = 2%" ~ 4x3 -20x4 +4x° 
4m° 4m> 19m? 3m 73m? 3m | 9 nie 3 
22; —-—— + 7 - — + — —+— 
9 3 15 5 50 10 16 Mew sree 4 
4m° a a: ER) 
— + — 
9 Weed 
4m _ Ane? 19m 
3 15 
4m ene) De 
À SE Em 
3 
8} 
Am om? 4m* 3m? 73m 
nee ME TT 
ue à = 4m4 2m m 
15 5 25 
tn 0 2m 5 _3m° 3m, 9 
3 5 D MAIOENIC 
am ont, 2m, 3 ee 
3 Sores 2. "4108 16 
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23. Letr= rate in still water 12 mph 


c= rate of current 4 mph 


1st situation 


24. Letr = rate of rowing 7 mph 
c= rate of current 1 mph 


ist situation 


rate time distance rate time(hr.) distance 
upstream r-c pip 8 upstream fr-c ve 12 
rc 
downstream r+c Fe 8 downstream r+c 12 12 
c r+c 
2nd situation 2nd situation 
rate nas distance rate time(hr.) distance 
upstream fr-c =a 6 upstream fr-c same 
à 12 1 
ownstream r+c 12 downstream r+c a same 
r+c 2 
time + time = total time time + time = total time; distance = distance 
12 12 
Let u = pas v= . + LE We 
r+c r-c fee eas 
1 2 
Bu + 8v =1.5 zlrtc=Flr-c) 
12u+6v=1.5 
1619-24 0 
on. 2 3 D: Las eek 
mi. mi. 
—) 12 9. = = 2 
(—) | 24u +12v =3.0 3(r +c) =4(r-c) amsn mb cee 
0-15 3r+3c=4r-4c 
3 {1 1 (ps Ike 
nave 1 à 
1 Le + Le =3.5 : —(8 aie =(6 mph) 
su+a[1)-1.5 Ca ce 
8 12. 2 4= 4 v 
8u+1=1.5 Re mn 
2 26° 2e 
ant 7 
Uu = 16 > = 3.5 
TUE. 8 mi. Ps DRE RE he Le Ic 
r+c 16 16 mph ace 2 tee 
Le 4.74: =] . hr. / t'est 
r-c 8 2 
r+c=16 — ee res hr. 
: 16 ph 8 os 4 
(+) |r-c=8 
= if hr. / 
2r =24 2 
ro ESB: 
12+c=16 
c=4 
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r+c=8,r-c=6 


=1—hr.+2 hr. 


=35hr. / 


Exercises 7.6 St. 


Pages 174-175 


Ever plese kee ask 


2: 


3. 


4. 


5. 


7. 


PR EP aoe 
961 = 210.32 =25.3=96 
23,409 = ¥34-17? =3?-17=153 
= 424 .3?.7? =2?.3.7=84 


D 
ies) 
3] à 
N + 
ies) 
EN 
O0 


705 


A d 
© 
bho 

= EN fon 

Il 
D 
© 
Il 
ho 
on 
Il 
Ww 
D 


42.107 =4.10 =40 
432-72 =3-7=21 


(02) 7 = 1022 168 


160 


EN 
aS 
— 
Il 


î 
oo 
ND 
No 
AN 
ll 


47056 = 1122.72 =12-7=84 
11,025 = 52.32.72 =5-3-7=105 


152.32.92 =5.3-9=135 
03.23.23 =2.2.2=8 


= 
00 
ND 
ND 
un 
Il 


512 = 
4/1728 20 9322 10 
27,000 = Ÿ3° -10° =3-10 = 30 


le 


21,952 =¥2°.2°.7° =2-2-7=28 


Let x = number of hours at 45 mph 2.8 
y = number of hours at 55 mph 4.2 


rate time (hr.) distance 
at 45 mphrate 45 x 45x 


at 55 mphrate 55 y 55y 


distance +distance = total distance; 
time + time = total time 

45x+55y = 357 

| X+y=71 


45x+ 55y = 357 
(-) |45x+45y =315 


x+4.2=7 
Nie 
2.8 hr.+4.2 hr.=7 hr. / 


45 mph(2.8 hr.) +55(4.2 hr.) 
—126m1231n 57m C4 


206 Algebra 2 Solution Key 


18. 


19. 


Let x = part of pier on land 
y = part of pier on water 

x+y = total length 930 ft. 
x-70=y 


=(x+y)=9 +190 


=(x4x-70)=x-70+190 


204 = 70) = 3(x +120) 


2(2x —70) = 3x + 360 
4x—140 =3x+360 
x = 500 
y = 500-70 = 430 
x+y =500+430=930 
430 = 70 less than 500 / 


: of 930 = 620 and 620 =190 more 
than 430 / 


Let x = amount in first tank 
175 gal. 
y = amount in second tank 
375 gal. 


x+ y = 550 
x+75=y—-125 


x+y=550 
ance = —-200 
2x =350 
xe =175 
175+ =550 
y =375 


175+75=250 
375-125=250 / 


Exercises 7.7 


1. V56.25 =7.5 


2. 768.89 = 8.3 


WwW 


ui 


o Oo NN OB 


19. 


20. 


21: 


22. 


. ¥384,400 = 620 
. V.2916 =.54 

. ¥804,357 =93 

. V5.832 =1.8 

. V32.768 = 3.2 

. V262.144 = 6.4 
. 2307 = 52,900 

. 9.5? =90.25 

. .12?=.0144 

. .012? =.000144 
. 61° =226,981 

. 5.8° =195.112 

. 6.79 = 300.763 

. 253° =16,194,277 


Pages 176-177 


23. 


24. 


aoe 


26. 


27. 


c? = 44? +33? 

c? =1936 +1089 

c? = 3025 

e=55 

30? -187 =a? 

900 -324=a’ 
a? =576 
a=24 


(a)c= (2mn) + (m2 - mi 


c=4m'n?+m*-2mÎn?+n* 

c=m"+2mn+n" 

ce? =(m?+ ne) 

c=m +n? 
(b) given m = 3.5; n=2.5 
@=2(3.5N2.5)=17.5 
b= (3.5) -(2.5) =12.25-6.25 
=6 


o=(3.5) +(2.5) =12,2546:26 
=185 


right triangle; d= Va? +b’ 


(continued) 
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Exercises 7.7 Pages 176-177 (continued) 


29. Let x= first part 100 30. Lets = capacity of small jar 8 gal. 
y = second part 200 m = capacity of medium jar 10 gal. 
z= third part 500 1= capacity of large jar 14 gal. 
x+y+z=800 s+m+l=quantity of water 
1 Z 

Dar er ao 4s=s+m+l 
3 1 21+4=s+m+l 
age 3m+2=s+m+l 
x+y+z=800 —3s+m+l=0 
10x+ 5y + 4z = 4000 s+m-1=4 
3x+4y+z=1600 s—-2m+l=2 
10x+ 5y + 4z = 4000 | nee 
(—) | 4x+4y+4z= 3200 (+)| s-2m+ 1=2 
6x+ y  =800 55 
3x+4y+z=1600 s+tm-—l=4 
(-)| x+y+z=800 (-)|-3s +m+1=0 
2x+3y =800 toe ee A 
6x+ y = 800 _55+31=2 
2x+3y = 800 4s—-21=4 
18x+ 3y = 2400 —10s + 61 =4 
(—) | 2x+3y = 800 (+) | 125-61=12 
16x = 1600 2s =16 
x =100 Ss =8 
6(100) + y = 800 -5(8) + 31=2 
y = 200 40+ 31 =2 
31=42 


100 + 200 + z= 800 
= X00) 


1=14 


100 + 200 + 500 = 800 ¥ 4(8) = 8+m+14 


2 32=22+m 
100 += (200) + € (500) m=10 
= 100 +100 + 200 = 400 / s+m+1=32 
2 (100) + 200 + + (500) 4(8)= 32 / 
=75+200 +125 =400 / 2(14)+4=32Y 


30) 42 = 32 7 
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Check for Progress Page 177 


1::953%64258 
2. (0.28) =.0784 


3. 368.921 =41 


4. (2.30) =12.167 


5. +1225 =+V72 .5? =47-5=435 


6. 4a‘ —12a> - Ta? +24a+16|2a? -3a-—4 
4a* + (242 -3a- 4) 
he? -12a* -7a° 
a 
on —12a +94? 
—16a? +24a+16 
4a? -6a by À 
tet hn 4 —16a* +24a+16 


10. 481a*b’ = 3ab? 
11. -9216x3"*6 =-6 x42 


15. Let A=amount Anna has $500 
J =amount Jennifer has $300 
M =amount Mia has $700 


A-100=J+100 
2(A -100) = M +100 
4(J -100) = M +100 


A-—J=200 
2A - M = 300 
—M +4J = 500 


2A  :.-2J=400 
mente = 300 
M -2J =100 
M -2J =100 
Oe +4] =500 
2J = 600 
J =300 
M - 2(300) =100 
M - 600 =100 
M = 700 


A-100 = 300+100 
À = 500 


12. (3+2a2) =35+5(3) (2a2)+10(3) (242) +10(3) (242) +5(3)(2a2)° +(2a 


= 243+810a? +1080a* + 720a° +240a + 32a!° 


13. sixth term of (a+ ay Peet (3) = 56a° (35)= 13,608a° 


12.346 


14. Let x = weight of smaller package 18 Ib. 
y = weight of larger package 28 lb. 


x+y=46 
1 
ls 
x 5 
2x-8=y 
x+(2x-8)=46 


a= 54 
x=18 


18+ y = 46 
y = 28 


18-4=14 


Lg-14v 
z 
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Check for Improvement 


Page 178 


= 


. V92.16 =9.6 


2, (0.42) =.1764 


3. 139.304 = 3.4 


4. (1.30) = 2.197 


5. +¥1296 =+V62.62 =+6.6=+36 


6. 9x -12x3 +28x? -16x+16 | 3x? -2x+4 
9x4 +(3x?-2x+4) 
Aue —12x° + 28x? 
Xx 
Pek —12x° + 4x7 
2a 
Bo 24x? -16x+16 
PARAIT 24x° -16x+16 


ris 2x5) =8x7y> 
8. ASE = —25ab"° 


5 
9, —(-3a2b4) = -243a!9p? 
10. ¥—32a'°b* =-2ap4 
11. -¥125x° =-5x2 


2m 7 4 m 12 
12. la Due Gale 
A4Ç°" Icom 


13. (2+3y) =25+5(2) (3y)+10(2) (3y) +10(2) (3y) +5(2)(3y)' +(3y) 


= 32+240y +720y? +1080y? + 810y4 +243y° 


8 
14. seventh term of (4 + y?) 
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8-7-6.5-4:3 


122456 


15. Let x = amount flew first day 480 mi. 


y = amount flew second day 504 mi. 


x+ y =984 
x _ 20 
y 21 
21x=20y 


21x-20y =0 
ae = 19,680 
41x = 19,680 
x = 480 
480+ y = 984 
y =504 


480 _ 20 


504 21 
480 + 504 = 984 / 


5 


6 
(4) (y2) =28-16y!? =448y!? 


For Experts Only Pages 178-179 


i. d? = 60? +32? 
32 d= 60? +32? 
d=68 in. 
2. ES x= 1522 = 20)" 
x x = 2704 - 400 
x = 48 ft. 
20 
3 Ve=nrh 
714=xr?6.00 
am 714 
(6.00)(z) 
r=6.15 


x? =187 +187 
x = 13244324 
x=v648 


Area = 18648 


= 458 sq. in. 


5. Let x = area of one square 


y = area of other square 


x+y=12 


x=3y 
3y+y=12 
4y =12 

y=3 

x=9 
The side of the larger square is Vo = 3, 
Its perimeter is 4-3 =12 in. 
The side of the smaller square is V3. 
Its perimeter is 4-3 ~ 6.928 in. 


. fourth term of (x _y)’ 


6.5.4 
1223 


(a) 2(-y*) =202°(-y?) =-202°9' 


(b) given x =3,y =2 


—20x°y$ =-20.3°.2% =-20-27-64 = -34,560 
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Unit 8—Exponents, Radicals, 
and Imaginary Numbers 


Exercises 8.1 Pages 184-186 
tee 
1. 37-5 =2 10. x?-3x+4x94x'-5x74+x° 12, ==5" 
3 
EE od 
TS =x =3x+4+— + — 1 : 
= x 13, —=a 
1 a” 
(ae 1 1 when =". 
3. = = 
C7) RE iets 14, 2" 
-(1 — 3} —|+4+—-—+— 27 
4. (-8) =1 ET gen Se 
TD DER 15. = ax 
3 Bey bere it x 
5 —=3(5)-75 FAT ON té pa 
: Re Pe eee 16. = bmn? 
PE a | SIT URL CA bn 
. PE, RSA 
4 4.3 36 whenw= = 17. c a eee 
ite emi 1 Ne ts ae 
5 (-4) - ES Lab A ar eo CP * 1 5/3 3 
1 aed si ON a), Oe 18. a =d Pca 
F 8 DEA RS ab 
=. 6 3 
8. Coyargn) 7 Ar re 2-20-8 19. Ar = ab mx" 
7 7 11042877 
Ox 2? —3..2%-4542! —752°'4+ 4.2 1 9 À re ART ae ALES 
DR iso ir4 = whenx=1 a HE” a 
= DNA =1-34+44+1-5+1=-1 
= 8-12+10-742-2 1 3 à 217 3y?= + 
3 11 : =(-3) =-27 y 
3 Ge 1 7 ee Pe co 
32,27 ss 
3 X 
23. xy 174 = — 
(+) is greater ae ve 
2 
eee: 24, ae 
ee =(-3) =81 3 


4 
1 : 

——| is great 

| 1) greater 
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25. 


26. 


27: 


28. 


29: 
30. 
31. 
32. — = 
33. 


34. — 
35. 
36. — = 


37. 
38. 
29: 
40. 


41. 


42. 


43. 


44, 


n 

= a 
a"b Bi 
pb?” 


5a?c° 
5a 2b40> = SET pe 


4x° — 2x7 +5x- 6x +3x 7! 5x7? 


ir Sir 
X x? 


ab -ab?+ab!-1+a ba ?b? + a 3b3 


(3) 2) (57) A6 


= (81) = 3° =27 
Co) co see het 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


55. 


56. 


(i) (fa) “a 


(64) 3 is greater 


(64)3 = (64) =4? =16 


# -3 4 

2 
FE -( = ODEET 
64 64 8 

3 


| : ip 
PRE t 
64 is greater 


4 


x 3-4x 344 when x = ral 
125 


= (-5)° - 4(-5) +4 
= 625-100+4= 529 


lar 
Ved =c2d? 

lot 
Vab = a3b3 


3 303 


(Joy) =(ay)? = x 


3 
ARLES 
3 are 
x3y 173 = x2y 27 2= — 
y222 
2 x 
F3 1 oar 
2 > TRES 
3Va7bic! =3a 3b3c 3 = — 
a3c3 
1 
x? = x 
3 
a? = Va? 
4.3 
2 1 
x3y3 =Yx2y 


(continued) 
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Exercises 8.1 Pages 184-186 (continued) 


3 4 
55 


57. m =Vm'n' 
et 2 
58. ath 3-3 
2 l 7 
a = 3 2 
Tips Arena 
59. a +b ast Vp 
b3 
1 
A7 is 
60. c+ +d4 =—~ =4/— 
2 aie 
d4 
61. Vx? +20 1489 43x) nil 4272 
PET ue 5x3 3? 
2 1 
= 4x3 -4x3-5 


À 
62. 4¥x+5x° xs +2 Aie 
1 
3 


=4x5 +5-3x on cet PES 
1 1 1 
=2x°-x °+— or2 pe 
ae 
x5 
Exercises 8.2 Pages 186-188 


63. Let w = percent water in watermelons 95% 
c = percent water in berries 85% 


w=c+.l 
17w =19c 


17(c+.1)=19c 


17cr1.4=19c 
—2c=-1.7 
C=.85= 85% 
w =.85+.1 
w =.95=95% 


17(95)=1615 / 
19(85)+4=1615 / 


64. Let x = number of large parks 
y = number of small parks 79 


x+y=186 
x-17=y+11 
x+y =186 
(+) |x-y=28 
2K =214 
x  =107 

107 + y =186 

y =79 


11 more than 79 = 90 
17 less than 107 = 90 ¥ 


oo 


EN w 
ae aN 
Nl 
Sealy > 
| 
Has 
Un | wo cn 
à wir 
RS” AT 


2,3 5 
= m° CP Lee er =m 
( :) nes i 
5 (n Nan? n *a=an? 


(an \(qr-P) pe ght +(n-p) = Gee 


ON 
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cle ane at 2) Wes 
x 53 | x sy Seabee y 5 4 x5y5 + yd 
4 Zi RE 
lar ee: yr +x y + x5y5 


-l, n+l —2,.n+2 


8. x ya (y" +x y +x y +x3y"*3) 


= x! txt ty + xe eyed xt 33 


ee ee 1 
9. \a*+b? +) 
1,1 A 
=a-a?b?+a?b?-b=a-b 


2 [bie 24 Re 
10. (x+y aCe) 

CPR Vo NP (00 
=x3 —x3y3 4x3y3 — y3 = x3 — y3 
1. (ia) 

5 -4Nx +9 

4 LOS 

2 4 


are es —20= x5 + x5 20 


pe gee 5" Brg ee eer 
12. tars JE | 
BT were eel y 2 NÉE de ve 
eh ge BES, S+y Say eters: Sey | 
3 2 
5 


2) SUC es MR + 
— xy S4x5y 5 Jal xdy 5 -x5y 5495 
3 


13. (1-2 x3 4x2 427) 
= lew +x tx) x3 +x? $x) 4 x2(x3 + x? +x) 
= (x 4? 4) (4 8 4:1) +(x 4:14 x) 
=xtextex 


(her AL 1 
14. EU 2 ES FOR a) 
Ra | el 1 :) ( a! a 
=a a tb 24202 J+b 2\a tb 24202 Ja cla —b 242¢2 
vt 1 | aot LE 
mle 2 su | AU 2_b1+2b Alone —b 2¢? ae 
1 ic 
=a*+3a'c2 —b'4b 2c2+2c 


a ae ee 
16. sys 2 =n? 
a7. LEE) = n° 


3 
18. rts L a) 294 


: ii 
r2 
et -4(-1) 3 
os ee es 
ig 2 
1-n 
20 x à: 417 (n-1) = 4272" 
: xt 


re ee ee 
Be, cee a egy 14x ty 


xy 


a*-a"b+b | 


22 5 a’b'-1+a’b 
ab 
4 8, 14 4 
- +a°x-a FRERE TT 
a St i st a = sa -2a x! +a xx" 
a’x 


2 . 
26. (a) =a’)? =a? = — (continued) 
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Exercises 8.2 Pages 186-188 (continued) 


se 
27 ee = -a? 


28. (2221 = a 


=i 
Ge) 
1 
29 ais 
5 


il 
ee Soren sis 


= 
a3 
Fo (>) 0,00 À 
31. Vx°y° -(,=) de eee 
y? 
L 
32. À pe pes) _ (16,0 ae 
a®b 


os =3 =3 
5 
33. ba) = (at) =|32] Seek 
32 2 2 a 
a= -3 -3 
BAO! ezat ial 
a ee Hi) de. ae | _ 216a 
36 6? 6 i 


i 
ro od pel 
35. fee ) = 2m 7 : 


a7 9x? G42 NG-21)=(3+4]3-4] 
38. 16-a * =(4+07Ma-a7)-(4+ 44-4) 


39. 8x? -18x~4 = 2(4x? — 9x4) = 2(2x43x72)(2%— 3x72) 
ps 


40. 27-48x~ = 3(9-16x~*) = 3(3+4x23)(3 4x) 


feds 


x re 
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41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


St. 


52; 


53. 


25b3 — by? = b(25b? - y?)= b(5b+ y” '\(5b- y") 


-{sifs-) 


bt -8+16b4 =(b2-4p2\p? -4b2)- G = 4\e 2 


{3-12 


(+)6-x)e(41)s 1) 


x 


22 he 24 3-16 48 
rks 2 
ead ieee 2 
x ty? y xy 
a ae gl 
3 3 
21 LTD 
a a! 
> 53 
=) Sane 
a a a = mon? x2 
x6 soe) 
ee 2 x? |? ese a ee 
4x4 à 4x4 ce me £ x 
r 2+r 2+r 
EE ae — 24 O0 
277 
u a 
6x7 +3x 2 2x2 
= =x 
3 
Ms AE Dee 
3 2 
32° 1255. 2255133 ' 
3 eae er. 
= Ree 38 +6: 533 
814 +2163 
BA 
Va? x db? _ a5.p? 
= =@ 


À _2 . 
54 ES? +227) 348" ES yrs ghee a) 
+ 2 A 0 ee 
(al 3.273 (=a) 3? 2-9 


_—144+4+36 104 


9-324 315 


55. Let x = volume of smaller container 1360 ft? 
y = volume of larger container 


y=2x 
6y +5x = 23,120 


6(2x) + 5x = 23,120 
17x = 23,120 
x=1360 ft? 
y =2720 ft? 


2(1360 ft.) =2720 ft3 / 
6(2720 ft.3) + 5(1360 ft.3) = 16,320 ft + 6800 ft? 
“23120 ftv 


Exercises 8.3 Page 190 


. 0.0044 = 4.4x107% 


= 


. 8500 =8.5x10° 

. 0.561=5.61x10" 

. 867,000 = 8.67 x10° 

. 5,600,000 = 5.6 x 10° 

. 0.000 000 234=2.34x10 7 
. 789,000,000 = 7.89 x 10° 

. 0.000 039=3.9x10 


© mon Aa wn BB WY N 


. 2.85x10* =28,500 
. 1.6x107 =.0016 


= 
© 


. 6.75x10° =6,750,000 


3 
ES 


. 5.52 x10 ° =.000 005 52 


—_ 
D 


. 6.3x10° = 630,000,000 


pd 
(25 


. 2.1x10° = 2100 


= 
B 


. 9.75x10 ° =.000 097 5 


— 
ui 


. 8.6x10!! = 866,000,000,000 


= 
Q 


cys 56. Let x = length of Laerdal tunnel 24.5 km 
36 y = length of Ted Williams tunnel 2.6 km 
x-1.1=9y 
x+y=27.1 
x-9y=1.1 
(-)|x+ y=27.1 
~10y =-26 
y =2.6 km 

x+2.6=27.1 

x= 24.5 km 


2.6 km +24.5 km = 27.1 km 
24.5 km-—1.1 km = 23.4 km 
9(2.6 km) = 23.4 km / 


17. Let L = number of Lombard trees 52 
G = number of Gage trees 81 


L+G=133 
ba2607 
9 


2G+7+G=133 


5G + 63+9G =1197 
14G =1134 
G=81 


L+G =133 
L+81=133 
L=52 


gi+525133 7 
2(81)+7=52 J 


(continued) 
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(continued) 


Exercises 8.3 Page 190 (continued) 0 


18. Let x = number of months shore duty 8 


Exercises 8.4a 


1. 
2 
3. 
4. 


5. 


9. 
10. 
11. 
. V-40x5 = 825.522 = 25 
. V-486 = V-243.2 = 342 
. 640y° = 329° .20 = 2y9/20 
. ¥98a3b4c = V49a2b* .2ac = Tab? ac À 
. f250x4y7 24125259 2227 = Sxy?af2ay 


218 


Is 


1 
. (245a6y +)? = 


y = number of months sea duty 4 


3422x + 3632y = 41,904 
x+y=12 


3422x + 3632y = 41,904 
(—) |3632x + 3632y = 43,584 


—210x = —1680 


x = à 


8+y=12 
y=4 
8($3422) = $27,376 


4($3632) = $14,528 
$27,376 + $14,528 = $41,904 V 


120 = V4.5 =25 

424 = V8.3 =243 

V32 =V16-2 =42 
V50 = 25.2 =5y2 
Vi0s = 427.4 = 34 
83 
342 

_242 
72a3 = 364? .2a = 6a2a 
Véab = 8b 


128c° = V64c2 Ne = 8cv2c 


1192 = 464.3 = 
4162 =4/81-2 = 
V-16 = V-8.2 = 


49a°-5 7a° 


y* y 
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Pages 192-193 


ne 20) =) EN 2 

19. 8x24 =Ya(x-3).=24x—-3 

20! Vi6a? +16a? = y16a2(a+1) =4ava4t 

21. (270° -27¢3)} = ¥270%(c3 -1) =3cVe3 -1 

22. by? +4by+4b = yy? +49 +4)b = y(y+2)'b =(y+2WVb 

23. 5x —10xy + 5y? =y[(x? -2xy+ y?)5 = y(x-y)'5 =(x-yW5 

24. (3am? Roe ee? Sale +2m+1)3a =V(m-+1) 3a cl 


1 
25. (52741042x+ 5a?x2)? = (a? + 2ax + x2)5a2 = (a+ x) -5a? = a(a + di 


1 1-3 6) [1 1 
26. — = ,/— =,/— =, /—-3 =— 
3 335 9 9 53 


401450 
27 le te 1 
5 : A 


5.5 
9 2 =: a = 41-180 = -¥i180 


3% 3x°.2y x (x= 2y)2 
pp ge ne cane Fp g, 27 |x-2y y)ay _ À 
y 2y-2y y? à 2y : x—2y x 5 2y°2y (x- Re Vy(x-25 y) 


5 UE 4 a 
b b- 2y(x-2y 
32. de ee = abc =< abc’ m ( ) 
2 
2x32 2x3 y2.3b 3 ae ne +b) Mato) (a+b)(a-b) 
xy 2 a ae x > * abs? 9. DE EST 3 
33. 3 = 3 —— = 3 -6by? =— eb? —b 2 
ob DS Yo7 es) ” b \(a- (a-b) 
(a+b 
5 5-2 = a’ -b? 
34. al = : y = 1 P -10 et x 10y CRT 
8y 8y -2y \16y 4y? 


= 2 a 2 2 
_ pe AS Lente U=x+aNi+x+ at) 
SEUMEXTS Ve HS de der (+ x+ 4?) 


2 
MM) por NE 


SNES en eva 1+x+x% 


me oe” Ala +) a Geb Par. 


Exercises 8.4b Page 193 
1. = V7 (2) 78 =a 
2. (27 = 4/3? =(3°) 2 36 =3? = 13 
3. 400 = 410? =(102)* = 10% =102 = vio 
4. {400 = 25:57 = 24/57 =2.54 22.5? = 2/5 
5. (625 -45t =53 25 


‘ 25ab? = Sah? mere ao = Ÿ5a°b 
ras 2836 23535 yo a 33x3 iy3 = ¥3x2y 
9. 410002 = 108? = 10845 =102a? = vida 

10. Vath’x*y? ER ~aibixiy3 = yVa*bx’y 

11. 9125282? = 52x62? = 59 x929 5x 5 a 5x?z 


12. J144a2b4c2 = 2432 a2b4c? = 2b. .. 


~~ 


go 


ae 
a 
> 
Ww 
© 
S 
Le] 
Q 
Di 
Il 
D 
es) 
S 
Q 
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Exercises 8.4c Page 194 


1 
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2: 


8. 


9. 


10. 


F =100:7 =3; m=25 


25v? = 300 
v? =12 


= NID. 2 


A=2507 
A=ar’ 
2507 =ar° 
r? =250 
r = 250 = 5v10 


VY =—1207- =o 
Vion 
5 


1207 = =7r°(6) 
1202” =2nr? 
fou 
r= V60 = 215 
Let x = number of acres at $1200 58 
y = number of acres at $800 22 


1200x + 800y = 87,200 
x + y = 80 


1200x + 800y = 87,200 
(-) | 800x+ 800y = 64,000 


400x = 23,200 
% = 58 
58 + y = 80 
y=22 


58($1200) = $69,600 
22($800) = $17,600 
$69,600 + $17,600 = $87,200 / 


11. Let b= capacity of basket : bu. 


c = capacity of basket : bu. 


8b+4c=8 
6b+8c=9.75 


16b+8c=16 


3 


©) 6b+8c =9= 
4 


Exercises 8.5 Pages 195-196 


1 2 
Pea 37-3440 5. 43 
1 
Y2=24 =42 42 
1 2 
2. ¥2=23 =25 -%4 6 Le 
1 3 
J5=52=56 -4/125 Vo 
1 5 
Al? a2? 22 = 1932 7. a 
1 2 
Va =45 = 410 = 916 V10 
1 
4, 5-5 =¥5 8. 43 
1 1 
9/4 =(22)6 = 23 =42 11 


12. Let p=amount invested $2500 


r = rate of interest 9% 


principal rate time interest 
. i 
4 


a 
3? 


9 months p r 


wil RB[wW 


16 months p 5 


p+ pr = 2668.75 

4 
pee = 2800 
4p+3pr =10,675.00 
3p+4pr =18,400 


16p+12pr = 42,700 

(—) | 9p+12pr = 25,000 
7p =17,500 
p = 2500 


2500 +.75(2500)r = 2668.75 
1875r =168.75 
r=.09 


= (§2500)(.09) = $300 
$2500 + $300 = $2800 / 


2(82500).09) = $168.75 
$2500 + $168.75 = $2668.75 / 


(continued) 
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Exercises 8.5 Pages 195-196 (continued) 


11. 


12 


13. 


14. 


15. 


16. 


17. 


18. 


1 2 
12 =126 =1212 = 144 
1 


3 
254.317 21227 
l 4 
V4 = 45 = 47 = 11256 
In 
V5 = 55 = 57 19625 
1 6 
12-52 2-16) 
1 3 
410 =104 =10% = 41000 
Lex 
V3 =35 = 320 = Y81 
1 5 
45 =54 = 52 = 3125 
1 2 
112 =1210 =1220 =*W144 
eal 1 Pal 1 
=——— V6 =) —|6)2 = —(6)6 = — 216 
- 3 V6 (6) 36) 5 
1 2 
spe = (Gee as eee 
LOT get 4 
Il 3 
25 = 2(5)2 = 2(5) =24125 
i 2 6 2 
Vat+b =(a+b)3 =(a + b)s =V(a+b) 
1 3 
Va—b =(a-b)? =(a-b)s = Ja -b) 
1 2 
a-b=(a—b)3 =(a—b)6 =Y(a—b) 
1 2 te, 2 
Va+b =(a+b)2 =(a+b)4 = (a+b) 
1 
da? +b? =(a2 + pb?) Be |p panes Be 
1 2 
a=b =(a—b)2 =(a—b)4 =Ha-by 
1 pme = 
4/3 = 32 45 4/4 =46 =42 - 6 
1 2 1 3 
Vo 01-14 12-21 27 0% 
2 is greater. 4/4 is greater. 
D es 
V5 = 55 = 515 = 1125 
1 5 
V3 =33 = 315 = 1243 


3 is greater. 


1 3 
24/3 = 122.3 = 412-122 =126 41728 
1 2 
342 = 933.2 =¥54 = 545 =54¢ - 9/016 


3V2 is greater. 
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— 
so 


20. 


21° 


22 


23. 


1 

¥i0=10° =*10 io, Vo, 8 
LINE 

15 23823040 
1 3 
1 5 

V2 =22 =210 ='932 136, 1933, 4/32 
1 2 

Vo = 65 = 610 = 436 


_ 


W 
eye ry 
Il Il 
[es] 
= 
Il 
Il os 
2. 8 
W 


Il 
~] 

SI In alu 
Il 
SR 
\O N 


Il 

= 
ne) 
un 


Il 
~~] 


= 
D 
un 
Il 
RS 
Un 
NR 
— 
sl 
Il 
un 
Di 
Il 
(SA 


Il 
On 
Il 
un 

| 


un iy 
Il 
WwW 
whe nl 
Il 
W 


Il Il 
N EN 
bi NIK wl 
Il Il 
ND + 
slo sls 
| 
Q\ N 
EN un 
lon 


I 
Un 
LS 
Il 
a 
D 
un 


a 
Spor oie 
Il Il 
—— 
A un 
al— 
Il 
— 
WwW 
© 
Il 
es 
ON 
Ne) 


= 6152 4/27, 925, is 


W256, 169, W125, 464 


24. Let —=smaller fraction : 25. Lety=units' digit 
3 ti x=tens' digit 
4 number =10x+y 14 


+ 
= home te eh & [Ww 


& [Q & [Ww 


Substitute u = : and v = LM 
x y 


3u+3v=9u 
wee 
8 
3v — Eu =0 
ue À 
8 


3v = 6u 
V=2n 


6(2u) - 9u = 


Ww 
= 
Il 


= 
Il 
Co | colWw colw 


O0 | W 
+ 


SK 


AL WAlW Al Ww 
Il 
B|Wo|A clo 


larger fraction — 


x+y=5 


3(10x + y)-1=10y +x 


30x+3y-1=10y+x 


29x-7y=1 


29x-7y=1 
(+)| 7x+7y=35 
35x = 35 
x=1 
1+7=5 
as 
10x+ y =14 


1+4=5Vv 
3(14)-1=41 
Ati 4 17 


eee | 
U=—=— 
x. 8 
L—=0 
À Lt | 
V=——=— 
y 4 
y.=4 
wes) 
4 8 8 
6 _12 
4 8 
ae, 
22 


ae 
1 
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Exercises 8.6 

(Ma 72 = 

AN2 + 62.1002 
2. 448 +108 = 

413 +613 =1073 
3 ae-+13 1 = 

412 h6V3 2103. 
4. 16 +4256 = 


4 
26 +4/64.4 = 
V4 + aa = 54 


5. 10 JL +3 125 = 
5 
3 
10, > + 
25 


245335 SNS 


2-60 - 
4/2 - 342 = 42 


8. 2481-4192 = 
2213 Joli 3- 
63 - 493 = 243 


9. xs -3 2 - 


(fs. 


6-5 6-7 > V6 


10. AZ. 
PTE IEEE 
344 +244 = 5V4 


11. V8+418 +4324 = 
2V2 +342 +4718" = 
202 +3 RTE 

SN 342 =8y> 
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Pages 196-197 


13. 


14. 


16. 


20. 


21 


675 2e ee 
15253-11037 
1535 73 + 213-1015 


Vel. 54 = 
4 


242 + 42 +342 = 62 
104 + Vao +$/125 = 

‘ : 
of 16-5+56 = 

25 

ONS + ass es 


V135- ¥625+ 4320 = 
27.5 -¥125.5 +V64.5 = 
3V5- s¥5 + 415 =295 


aa 


245 VAR 


5 


1108 2132560 = 


2105 SN aos = 382 


‘sti 
100 


23/1 ee 
à rom 


Vo -= 4/10 = =410 


1864 - ¥4000+ 4/32 = 
¥27-8-4 -11000.4 + 8.4 = 


6Ùa - 1004 +204 = 24 


3N2(a 2) 4181182 = 


37 228080 


[3(a-2)+9xlV/2 =(3a-6+9x) V2 


25a3 £ 


98a = 
AD ti di 

3 
Le +2 V49 24 = 


le ra = = KT oa 


+2. 


23. 


24. 


25. 


26. 


2 


al 


28. 


29. 


30. 2 


31. 


2 
x 
9 pa ins py 
Magri AS CE 


VE 16-9-2x? 


2x2 + ate ant 


ae, 
625 
Sale 

LIN Perey 213 50a? we 


= 
5 [50a -7 st = 
25V2a Bee = Va 


V128x+ Ÿ375x — V54x 
V64-2x +%125:3x-427.2x 


AÙ2x+ SU3x -3¥2x =42r+533 


x ré 
Meg gD lg VOD JG 
XYZ XYZ XYZ 


XYZ 


, V(a +b) c = (a -b) c = 


(a +bWe -(a-bWe = 
[(a+b)-(a—-b)We =2bVe 


[49b 3b 
be DO A | = 
147a°b 3 +4a 5 
2 49.3b— 63422 + da. [SE - 
2aV3b — 21V3b + 2av 6b =(2a -21)V3b + 2aV6b 


MONDE NTS © 
4\3a +4V3a +5V3a =13V3a 


242 (a+b) + V18(a + b) + 32(a + b = 
242(a +b) + 3y2(a+b) +4y2(a +b) = 9 2(a + b) 


Vabx -a2b?x? +V512a3b'x? = 


2 3 
Vabx - (abx)6 + 2(abx)9 = 
Vabx —Vabx + 2Vabx = 2Vabx 


32. Let x = cost of chicken per Ib. $1.69 


33. 


y = cost of beef per Ib. $1.99 


4x+2y =10.74 
6x+1y=12.13 


4x+2y =10.74 
(—) |12x+2y =24.26 


- 8% =—13.52 
x =1.69 


4(1.69)+2y =10.74 
6.76+2y=10.74 


2y = 3.98 
y =1.99 
4(1.69) + 2(1.99)=10.74 


6.76+3.98=10.74 
10.74=10.74 / 


6(1.69) +1(1.99) =12.13 
10.14+1.99=12.13 
1243-1247 7 


Let x = weight of smaller coin 16.965 grams 
y = weight of larger coin 33.93 grams 
1 


~ Ae 


3x+2y =118.755 


2x=y 


3x +2(2x) =118.755 
7x =118.755 
x =16.965 grams 


y =2(16.965) 
y = 33.93 grams 
16.965= (4 }s3.93 


16.965=16.965 / 
3(16.965) + 2(33.93) =118.755 
118.755=118.755 / 
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Exercises 8.7 Pages 198-199 


1. 12.43 = 136 =6 
2. 418.43 =¥54 - 342 


3.. 2412 346 = 
NE RER Ab 


ATS ene ON 3200 


ss ss = D. Je 5) 
26. be 39/23 .3? = 34/72 
6. 240 .2415 = 49135 = 4427-5 1245 


2 ete CETTE 
Bl? 10-0020 1205 


. io (s Jo) 
(si Jo )= 45.405 - 4,500 
9. 2425042 =24125.2.2 = 
pace ite ae 


Pee mere 


9 
10. 292-'%512 ZAG 1e 
(wie 19210 91 = 4192 
11. Àla2b?c* -3Vabic? = 
( 202 S| ( 14 = 
a3bic? X3)\a?b2e2 J = 


a ar. 3081226 
Gre AGA eee 3 a3p!e6 = 


3Va'b'’cl4 = 3ab?c°% abc? 


sa: y = (3) 2/5) = 
(x) Name 245" 2/95 = 
2x3" = 2xy/xy 


iE EEE ibe 
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17. 


18. 


19. 


20. 


21 


22, 


23: 


2/xy -y3xy? foxy = 2118x5y* = 


( 
2(2ab)é - 3(a2b)® - 6(ab?)® = 
22 ab -3 ab? .6%a2b* = 
364/23a°b° = 36ab/23a5bt = 
36ab{2ab)s = es = 36ab\2ab 
So (es sa 
(y) (or?) es VAS 


44 » 
x px Oyo J = x Fi 3y 


wih 
ee 
Il 


x y x y = een y 
V3 +V2)(¥3 -V2)-3-221 
V5)V5 - V6) = 
V5 -V6)-5-6--1 


3/7 +1)347 -1)=9.7-1- 62 


23 +315)(343 +25) = 
18+13V15+30-48+13V15 


(eas 
(5 +6 
(37 
( 


27. 


28. 


29: 


2 
30. (6+2V5) =36+24V5+4.5-56+2415 


31. 


32. 


33. 


. (2 +33) 242 +623 +27- 


V4 + 69/49/27 + 27 = a + 64108 + 27 


WWE ya aNales 4.37 
. (Vet +2) (Veet -2) = 


[142 _2)] ea 


(x+1-4) =(x-3) = 22 -6x+9 
CSRATRCE 
(6-12) 226. E)- 
J12+418+2-2- 6 = 


2 3 +32 - V6 -2y3 = 
- 3 +342 - V6 


(FBI Ef) 


By Ria ES 


(a2 = 22) (a? + 3ab+ 262)? = 
(a + ba — b\a + b\a + 2b) = 
(a + b}4(a — ba + 2b) = 


1 
(a + ba? + ab-2b?)? 


d5)-43)- ren 12 Ts? 2 83 


34. 


Ww 
Ur 


w 
oO 


Ww 
a] 


40. 


41. 


totter) 3b) arab 


(BA) is 


. (1204 + Yaa? (20a - aa?) = 
20a — ey 3 290d -4)1 6a "7 20a — 2a2a 


. (5 — /2)(2V5 + 312)(4 -V10) = 


(2.5+3y10 -2v10 -3.2)(4- 10) = 
(4+410(4-V10)=16-10=6 


à (a2 +3ab- a} (a? +2ab- 31)? = 


(a — b)(a + 4b)(a — 2b\a + 4b) = 
(a +4b)(a - b\a -2b) 


bi 


(a+ 4b)(a? - 3ab+ 2h?) 


1 


1 1 
; (2x-5y)2(3x+2y) (6x? +xy—2y 2}? = 


\(2x—5y)(3x+2y)(2x- »)(3x + 2y) = 
\ ( 


(3x+2y) (2x~ 5y) ax y) = 


1 
3x+2y)(4x? -12xy + 5y?)? 
( ) 


14x + «27 | 14x- x27) = 
(14x4x27)\(14x- +127) = 
V196x? —27x? = 1169x? =13x 


Let r = number of pounds of Rio _24 
j = number of pounds of Java _96 


5r +7.5j =120(7) 
r+j=120 


BE Ab 5) 9-629 25 420-S= 4+ 20-6V2a-5 eae 


( 
( 
Cned) = 9a*b- 6aŸab + a 


2/5+V3) =4-54+4V15+3=2344v15 


=) |5r + 5j =600 
2.5j= 240 
j=96  241b.@ $5.00= $120 


-+96=120 96 Ib. @ $7.50 = +$720 
à 120 lb. @ $7.00 = $840 / 


(continued) 
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Exercises 8.7 Pages 198-199 (continued) 


42. Let/=length 20 ft. 43. Let r = rate of first runner 20 ft./sec. 
w= width 18 ft. R = rate of second runner 22 ft./ sec. 
iw = area Istsituadons.” fase eee 
(14+ 5)(w+2)=lw+140 rate time (sec.) distance 

1120 
(1+10)(w +7) =v + 390 istrunner # ; QUES 
1320 
lw +21+5w+10=lw +140 2ndrunner R 7 1320 
lw+71+10w + 70 =lw + 390 , ‘ 
2nd situation 
21+ 5w =130 rate time (sec.) distance 
1200 
71+10w = 320 1st runner r 1200 
Yr 
—41-10w =-260 2ndrunner R _- 1320 
(4) | 71+10w = 320 | 
I time — time = difference in time 
—31 =-60 
l=20 20-18 = 360 1320711205. 
2(20) + 5w =130 Hed Oeil (see 3 
(20+5)(18+ 2) =25-20=500V cre 
W 18 OO 7) = 30.25= 750 v rr 
we 
80 = 4r 
207 
1320 1120 _ 
ey 4 1320, ei 
oe SRG 4 22 ft./ sec. 
R 1120 ft. 56 coc 
1320 _ 6 20 ft./ sec A 
Roi, ns 
1320 = 60R 20 ft./sec. — 
60-56=4V 
22=R 
60-60=0 / 
Exercises 8.8 Pages 200-201 
4 
1. hé 6, V135 AE 
PQ Ae 
re ze Sup 6V125 _ 6. 5 
5 7. es 130 
. 524005; 52% 
NT à 

3. — =4 /—=4 /—- =— 3 4 ( 4 
sr : ib 343 8, 24100 _ 210%) _ 2vi0 _1 fio_1 5 
iP B, 4V5 4Y5 4¥5 2N5 2 
52.6 

4. ae 5¥24 1073 103 we 

ns 9, = = = 1032? = 2915 
{625 =) 52 5 
1216 1246 5 
CET RAR 2242 
Vios 63 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


ai. 


me = ee le ree D6 ne à Bes 
URL 
3.3 
39216 _ 3923.3 wales Alp Je 
Ha aiz Vi2 
— 24. 
32 3 _; es Enr 
Viz oe ta = 5 


8 2 hes “hdi ar ae 

V8 : 23) 22 25. 
ax _Va?x° lat [ax xp 1 a? 5.3 

in e = ree Crees 3 5S =——A|4 X y 

Vx qx3y3 xy ay ey 7 

V2xy° V2xy° 2xy° | 2 

D das 


et I 
4 A Ma 1.28 [1 16 
Pia 12. 2 
g.342 2 

ye le 9 5 45 

4 _ ie ediodsrs 5 alas 
B44 vel a Lous 2 
2V5 215 


Cee es wae 
613 | 342-3 
= jeu +44 = 243 -46 +2 


(04)3 (2)2 eX oes LR, Fis 9 


Let w=number won 92 
[= number lost 70 


1+2 4 
4(1+ 20) = 5(1+ 2) 
41+ 80=5/+10 


i “ 2 less than 92 = 90 
ù 2 more than 70 =72 
w=70+22=92 20 ,18 _5 


(continued) 
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Exercises 8.8 


Pages 200-201 


(continued) 


27. Let x = mph on interstate 60 mph 


y = mph on local roads 40 mph 


Ist situation 


rate time 

. 240 

interstate x —- 
x 

80 

local roads y — 
Ÿ 

2nd situation 

rate time 

; 270 

interstate x — 
x 

40 

local roads y — 
7 


time + time = total time 


1 
Substitute u = À andv=—, 
x 


240u + 80v = 6 
270u +40v=5.5 


240u + 80v = 6 
(+) |-540u — 80v =-11 


—300u = -5 
> 
u=—— 
300 
1 
u=— 
60 
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distance 


240 


80 


distance 


270 


40 


240, + | + 80v =6 
60 


4+80v=6 
80v =2 
1 


v=— 


40 


AE ES 


“60 40 
4+2=6 hrs. 


os a = 5,5) ares. 
60 40 


4.5+1=5.5 hrs. 
6-5.5=> hr. savedY 


Exercises 8.9a Page 202 


LUN paleo asd 2 a 
a? a a us ; 


1 
ra is Ls ES = —9/972 
ble dan NT 20 
5. 3 a’b 4, ab YV4a?x _ V4a*bx _ aV4abx Be pere 


: MR +=; - =3 — = ar A 
(a —2) (a-2) a-2 FAC) RE 

QT ESP Facial See PET 
Cre x+2 BOS x+2 

Exercises 8.9b Page 203 
1 44 3-42 12-402 12-42 
Sri 3-07. 4 92 7 
2 Cc 7 c Va+Vb c a +cVb 


Boe trey? ni2niordi-ce 4142 


5-32 5-3¥2 5+3/2 25-18 7 


Va+Vx _Va+Vx Vat+Vx _a+2 ax + x 
PR pel eee marr eee 


3a\6a _18aŸ2b * 3(aV6a ~ 6aŸ2b) cs av6a = 6av2b (continued) 


Se —————————— 
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Exercises 8.9b Page 203 (continued) 


9. 3V3 — 33-292 _ 313-202 643-4102 _ 15. Let g = cost per hour for gas 4¢ 
4 Ayia 63 +42 613-442 x= cost per hour for electricity 8.256¢ 
54-24V6 +16 70-2416 _ 2(35-12V6) _ 35-1216 oe Hates 

108 — 32 76 2(38) 38 je a 

Lone ae DIN 3 x g=4.256 
x+Vx?- x+Vx?-1 x-Vx- Las 
Pre. nee Done TI 2 jae 

x" —\x" -1 (—) |2x-4g =.512 
11 8ab “2 8ab z 8ab < 2g=8 x-4=4.256 
2vi5a+4V12b  2Vi5a+8V3b 25a +430) aa x = 8.256 
4ab__ViSa ~4V3b _ 4abyi5a -16abV3b 4 hr. @ 4¢/hr.=16¢ 
embase 15a -48b © 2hr. @ 8.256¢/ hr. =16.512¢ 
16.512-16=.512¢ / 

Be SEIS IS HG Gece 
AE HES ORR S 5 - Er A 16. Letc= rate of current 7.25 mph 
DESIRE ENTREE r = rate of rowing 

i a 7 0 FRS 
13. Va+b NOPD ENG Sb a _ vat vat+b—-Va-b b Na +b — Na=b = re 
Vatb+va- Vatb+vVa-b Va+b-1Va-b 
hé? 
at+b-2va =a Aer 5 eit 
a+b-(a-b) 2b OO ARS 37 20200 
RSR RIT c=7.25 r=5.25 
2b b 
525-725) 
Re —. att 525072521257 


Re en a ae 
lx? -vx4—4) x 4 =x" 
—4 2 
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Exercises 8.10 Page 204 
1. (2yxy) = Bes =4xy 
2. (3V2a) = il = 9(2a)5 = 9940? 
3. (Xe) dhe ee GE} 250 = bob 
4. (2404) = aa) | = yilacta)’ = yilacta)? = 2cy*Vd 


3 
3 alt 1 
10. (-24/2a) Hear F(esPon aie 2e 
m n 6 
11. ee a = (~3)° 3x2" = 729q3 2" 


15 10 


i ew | ; S 
12. (-2Vaib) TE _ 3042p} = -32a5b6 = 
-32%a 5b = -32a*bV\a>b'* 


Be pall Gaye Ae 
14. 3e Ae (3c)6 =§[30 


1 


n 


£ 
HEC RAT 


1 
MB \2 22 
17. a*b* Arr) = a5b5 =Y\a°b? 


1 
( ” ae rage 
18 ctx? =\cnx") =c% x =Ne"x? 
sf 
1P 1 | 
19. 13a DEA = (3a)s =/3a (continued) 
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Exercises 8.10 
1 


Page 204 (continued) 


fo Wee elope ee 


1 


a1. abs [a] =(abs)? -Vars 
22. eva =(-803)? = 


2a 


23. Y-va"p" stash al 


3.33 

24. V—279¥ x°z° ate =-3x°2Z 
1 2 

25. V¥aex* =(a3x?)3 = 4x3 = al 


26. (iJ4x*y' F esÿ] . 
( 


1 
1p 
27. Wax [taxer | 


al m m m1 
28. PONT ie “ban = x21y2n — 2n xy 
1 15 
29. (4/729)? _{(sys] al 


En 


2 2 

as 3 = 3 

a | =] -|( | 
ba) 27 
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= ~39)xz 


= ax" = 


31. Let a = Alex's rate 3 mph 


2 
c =Cameron's rate mph 


rate time distance 
30 
Cameron c as 30 
Alex a 0 30 
a 


time = time 


30 30 
= 
a C 


30 30 


De) 


PNG 


3 


30 _30 
a (& 


TRES 


3 


a C 


Substitute u = A and v= 15 
a Cc 


30u — 30v = 3 
(—) | 15u — 30v = -2 


15u=5 301 )- s00=3 
E 3 
#75 10 — 30v =3 
1 —30v = -7 
ag 7 
v=— 
30 
He 
se 
a 
a=3 mph ot 
pn aes : 
é a BON 5 ute 
30 2 
C=— A= 
7 7, 
EE > =5 hrs 


10 is 3 more than 7 ¥ 
5 is 2 less than 7 Y 


52 


Exercises 8.11 


1. 


Let s = number of sons 5 


d = number of daughters 3 


A daughter has d —-1 sisters and s brothers. 


A son has s —1 brothers and d sisters. 
s-l=d+l 
s=3(d-1)-1 


s=d+2 
d+2=3(d-1)-1 
d+2=3d-4 2 
a s=3+2 
d=3 Lu 


A son has 4 brothers and 3 sisters, 


and 4 is one more than 3. / 
A daughter has 5 brothers and 2 sisters, 
and 5 is one less than 3 times 2. / 


Page 205 


Fe 
3 


= = res Ÿ (6) 


Be = #(12\(6) 
V =240 ~75.4 


1202 = (0) 
1202 =3m’ 
r? =40 


FZ ONO = 64 


ee 
312 
ce =a’ +h 
2 
c=32+(312) 
c’ =9+4+18 


c? =27 
baa «52 


. V=rr'h 


v=x(242) @ 
Yo (2) 


V =92 = 28.3 


S=4nr 
2007 = 4ar’ 
50 = r? 
west? er 


. A=lw 


A=(6V2)(3V6) 
A=18412 
A = 3643 - 62.4 


eed 
108 3 
3x? =216 
x? =72 
x=+612 ~+8.5 
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Review Exercises Pages 205-206 


1. 


10. 


11. 


12. 


13. 


14. 


15: 


16. 


Sa Sa-3b 

Geer b= ~60ab = 
2,57 — VéOab =2 REY: a 
2vlSab =, 15ab ==="? Ji sab 


a 
ieee tat = 5h-2 
. 219042 4] = + oa? 108 - 41222 
51904 cr ae 8.2 


= avi0b - 10h =(a -1)J10b 


lena) Coe pes PR PA 


=(a+b}a -b 


eo oor 


2-2x+2V1-2x 


‘ (2 he Ares eae 
Tire Ai) MAIN ote Te 


3+4Vx-1+x 


2 
: fz -»|£) (Saxe 4) =5-2ax4ats 
a 5% a x 


4 1 TE 2 
el 2,32 


ba - ab? 
ARE Sera 

(55 —4)(5V5 +8) =125+ 205 - 32 - 93: 2045 
(32 -243)(412:313)=24+ V6 186: 46 
(742 -V5)(742 + 45) =98-5=93 

V9 +V16-V8-481+4144-3+4-2-3412214 
{i6a* + V27a - V81a? -V216a* = 

2a + 3Va -9a-6aVa =-7a+(3-6a)Va 


(254) (et). 


2 


RSR Er nn 


4 
= 2a? -4a\b +2b- 34? de ne Dan 


(45 -1) +2(215 -1)-4- 


20-4V5+1+4/5-2-4-15 


+ab\a = 
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Na bc d=N7-27:25 12-173 .56.22.3 = 25. Let n = number hours for Jonathan to build shed 


7-32.5.2=15,750 j = number hours for Jose to build shed 
1 
— = Jonathan's rate per hour 
7 4¥7 -8V21 + 69/42 = 2-493 +376 
27 ; = Jose's rate per hour 
(35 -22)(2v5+4V2) _ 30+8V10 -16 
; = ee 20 ¥ 120741 1 
(22 248 ) 16 (21 + (22) =1 Let u= = 
14+8V10  7+4410 1 
Lt aides (+) + 2) i x 
n 


V2+42 _ 22 V2+43 4+2/6. 
me + 6 


140 - 230 210-230 > ash 


3 


CEE oy =1 (times 3) 
8u+5v=1 (times 4) 


vi0 vi0 ee 
(33 +22) _274+12V6 +8 _ (=) (Bau + 20088 
(23-32) 12-12V6 +18 —l2u=-1 
1 
35+12V6 30+12V6 _ 1050+780V6 +864 _ oe 
30-1276 30+12V6 900-864 
1914+780V6 _ 319+130V6 1 ]+5v=1 Patel en 
LU Tétines an6 is EE 12 eels 
8+ 60v=12 Wie 
| Vis xd Vx-Jy _x-2xy+s 60v=4 vated 
Vx+yy vx+ dy Vx-Jy 9 2-9 phidiasl: bats 
(Sava -2Vb)(3aVa+Vb) _15a° -a ab-2b_ 1 > 
i 2aVb 2 aah : Par fraction of job built by Jonathan 
15a-aŸab-2b Vb _ 15a3Vb -abVa -2bb act 
2avb de? 2ab {.|=4=fraction of job built by Jose 


($96) = $32 = Jose's pay 


26. Let s = ounces of silver 4 
g=ounces of gold 8 


s+g=12 
095s +.051g =.788 
95s + 51g = 788 
(-—) [51s +51g = 612 
44s =176 
s=4 
4+g=12 
g=8 


40z.x.095= .38 
8 oz.x.051=+.408 
788 / 
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Exercises 8.12 


Page 208 


Ne 1-4 11. 41-16 7 
= 4x-16=8 
Vn =3 4x = 24 
(Vn) = 3° +0 
n =9 ee Te 
12, 142Vc=7ave 
D 1-3 11=4/ 
Vo + sae 
2 01205210 Neo 
Vx =12 x=4 
2 
(x) =12? 13. 2x+42x-3 =1 
GE 144 Des el= os 
= = 2 2 
V144-2=12-2=10 / (2x=3) he 50 
cee ONPG 2x33 Mee oe 
2Vn =12 —4=-2V2x 
Vn =6 2=12x 
(Vn) =6 4=2x 
= Sie Ta 
By oe6 342-6215 
(Checks are omitted for many of the remaining exercises.) 20) + D a rs 
+ = 
4 04 — 4609 341 no solution 
as 14. yx-21=¥x-1 
Li 2 2 
2d =144 ESA) = Waren 
d=72 x—-21=x-2Vx41 
CIN PERTE moor 
d+11=16 x=11 
d=5 x=121 
6. Uni =1: 5. Vx? -1141=x 
n+5=169 <> Nite eon 
n=164 2 
eee) 

i x+d? =c 4 Vie 2001 
x+d? = c? —12=-2x%x 
Hd. 6=x 

8. Eat 16: "jose 
2 2 
(¥r—2) = 2: (Vs =16) (8-45) 
r-2=8 5-16 =64-16ys +5 
2 =10 16Vs = 80 
3 S=5 
9 À x + b =a 5=25 


10. Ve+b=a 
Vx =a—b 
aah) 


17. Vie ets 
Ne tree 
2 
slt) 
t-15=225- 0x4 
30Vx = 240 


LS 
X— 64 
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18. 2/x +V4x 11 = 
NU Vx 


1 
Fe 
Dash) SU 
4x-11=1-4Vx +4x 
-12=4/x 
3=4x 


=x 


279 +44(9) -11 =1 
6442521 
1141 nosolution 


19. /2y -2y-15=1 
2 -1=2y-15 
2y-2/2y+1=2y-15 
_242y =-16 


20. À PRET PEL: 
x+4Vx+4=x+32 
4x =28 
x=7 
x = 49 


21. ¥x-5—Vx+7= 
Nees fa? 
x-5=36+12Vx+7 +x+7 
—48=12Vx+7 
—4=Vx+7 
16=x+7 
=x 


V¥9-5-V9+7= 
aie =6 
—2#6 nosolution 


\m+4=4- y¥m-4 
m+4=16-8¥m-4+m-4 
8Vm-4 =8 
m4 =1 
m-4=1 
m=5 


23. Vb-5+41b+7=6 
Ji-SS6 24? 
b- SARL BETE br 7 
12Vb+7 = 
Vb+7=4 
b+7=16 
b=9 


24. en OCS AE LA 


3x+2 


(5x2 2 }=( e+? 5-2) 
5=3x+2+ V9x? +3x-2 


V¥3x+2 


3-3x= 79x? +3x-2 
9-18x+ 9x? = 9x? + 3x — 2 


—21x=-11 
11 
X=— 
21 
x +12 x +8 


x+5s ¥x+3 
(Vx +12( x +3) =(vx +5)(Vx +8) 


x+15 x4 36=2x413004-40 


26. Lett= pounds of tin 12 
c= pounds of copper 6 


t+c=18 
.137t+.112c =2.316 


137t+112c =2316 
(—) |112¢+112c = 2016 


25t = 300 
t=12 


124+c=18 
C=0 


12 oz.x.137= 1.644 
6 oz. X.112 =+ .672 
A à Fe MS 
27. Lett= pounds of tin 7.25 
[= pounds of lead 6.75 


t+1=14 
.137t +.089] =1.594 


137t+891 =1594 
(—)| 89¢ +891 =1246 


48t = 348 
t=7.25 


7.25+1=14 
1=6.75 


7.25 02.X.137z= 99325 
6.75 0z.x.089 = +.60075 
1.594 / 
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Exercises 8.13 Pages 210-211 


3. (val) = = 721 =; 

à Wel) eee ay 
Svat) epee 
6. (4) ==" (ai 


Bi (NE = (V2 )lin/a) =z20l4 = 97? = 2 


11. (2¥-1)(V-4) = (2128) = 47? = -4 
12. V4 +449 =2i4+-71=91 

13. V-9 + V-64 = 314 85-11 

14 2 4 lui 

15 124405 20 son 
16. 5-18 4-72 =15:y2 - 62 = 952 
17. N-16 3029-40-25 

18. (3¥-20)(V-80) = (6/5 )\4i V5) = 242 


120i? = -120 


19. (3¥-5)(2V-15) = (3iV'5)(2iV15) = 62.975 = 


3072/3 =-30)3 


20. (4V-27)(V-12) = (12513 2iv3) = 2472 


72i? = -72 


21. (2V-8)(5V-3) = (4iv2)(siV3) = 2026 = 2076 


22: (C8). (153)- 292 83 | SR #6 


3 V3 
23. nn) #8 = y 
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V-27) =(iV3)(3iV3) = 3219 = 97 = - 
V-24) = (iV6 )(2V6) = 252136 = 127 = - 


24. 


25: 


26. 


27° 


28. 


29. 


(50-1218 + 175) = 
(si2 - 2113 (242 + 53) = 
(2)+2526 - aidé -1072(3) = 


20 2516 =A 136 


(=a + Ea di +) 
are ae 
ify? tiqx2y +ifx?y +i? = 
XV + XIV y + Xi y + xi = 
xyi+2xid y + xi 


140 4 4 
PME 1+iv3) = 

CD 0 HS): 3(-1) (43) + (3) 
~1+3i¥3 — 3(3:) + (3843) = 
Biba cue 8 

(2 1- ie Zale 1- Pale 

Givers ae ae )'(-iv3) + (ev) 
—1- ee aT 


“re nn ER 8 


pvr i 
11% investment x .11 .11x 


8% investment y .08 .08y 
ER Aa Al 


x+y =8025 
.11x+.08y = 734.70 


8x +87y = 64,200 
(—) [11x+8y = 73,470 
— 3x =-9270 

x = $3090 at 11% 


3090 + y = 8025 
y = $4935 at 8% 
11% of $3090 is $339.90 
8% of $4935 is +394.80 
$734.70 / 
$3090 + $4935 = $8025 / 


30. Let / = length of small lots 80 ft. 


w = width of small lots 50 ft. 
21 = length of large lot 


ee +2w =420 


21+ 2w =260 


41+ 2w =420 
(—) [27+ 2w =260 


21 =160 
l= 80 


2(80) + 2w = 260 
2w =100 
w = 50 


2(80) =160 


2(160) + 2(50) = 420 


320+100=420 / 


Check for Progress Page 213 


10. 


3 a) 3 
oP le oh 
3/5204 2445 -10 = = 315-2 5 +675 -2V5 =5v5 


=2r 1 
di RS ER n 11. 
(4) ET 
2-8 12. 
. 5438) =1 13. 
2 
164 =2°=8 
-5 
> 4 1 1 
i pe 
. 57357343 14. 
273 
1 rs 1 1 1 
nr ee ee ee 
BE Te 25 25 
2 
= an 3x2 y 22 


(43-16) =12-4/18+6-18-1212 


1 2 7 1 
(3/2 )(s¥/4) =15-22 .23 =15.26 = 30.26 = 3092 


6 6 2 ee a eas 


96 [5 Vio s2 ane a3 


16y =72 
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Check for Improvement Pages 213-214 


2 
A ee out 
1 era 
33 
2 0e 
972 
Ts) 


St 3 7 


1 
10. (2V2)(342)-6. rie 6.212.212 6.212 - 6128 


232 3:20 2e aD eee 


11. 
+. oe ER 
1 3 
12. 3 =32 =36 = 927 
1 2 
V5 =53 =5¢6 - 95 
43 is greater. 
13. 10—x=Ÿx2-5 
100 — 20x + x? = x? -5 
—20x=-105 
_ 105 
~ 20 
x=5.25 
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For Experts Only Page 214 


1. (a) e =128 > 


1 
A Dan 
e=¥128 = 42 1 
a? =b+1 
2 2 
(b) S= 6e? = 6(492) = 61644) = 9644 a=(b+1) 
(c) ” : 3a? -2b+5=3(b+1)'| —2b+5 
C 
1 ad =(4¥2) +(42) = 3(b+1) -2b+5 
on d? =16V4 +164 = 3(b4 +4b5 + 6b? +4b+1)-2b+5 
d? =32V4 = 3b4 +12b? +18? +12b+3-2b+5 
: : Se: = 3b* +120? +18b7 +10b+ 8 
ai2 +i 324 =\2 eo, pa 9. (a) 2.38x10° = 2.38x100,000 
d=226 =26 =26 .26 = 49/32 eae! 
7 (Bas ire le 
2. 23 =¥27 =¥128 100,000,000 
3 = 3.2 x 0.000000001 
5=53 = Vs = 4125 = 0.000000032 
7 


23 is greater. 


19 Deal — 
3. BG +455 -45+5]- Ÿ 544 -2) 


a WwW 


Dba EEE 
[3v2 + (4V5 -V/3)][3V2 -(4v5 -3)] 524(4 2) 
2 
18-(4V5 - 3) = [:524(4 - g)|D* = w 

18-80+8V15-3= .524AD° —.524D*g=w 
3 .524AD° = w +.524D°g 

His LE w+.524D°e 

4. The fourth root of a number means what number + © 524DP 


taken to the fourth power gives the number. 
No, any real number to an even power is positive. 


5. 3 is irrational. No, Ÿ-6 is an imaginary number. 


6. 43, since 7/9 -4/3 = 4/27 =3 


PP dirl-Va-7e2 
vx+1 =24+¥x-7 
x+1=444¥x-74+x-7 
4=4Vx-7 


] 
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Unit 9—Quadratic and Higher Equations 


Exercises 9.1 Page 219 


1. x? +x-2=0 
y=x?4+x-2 
The graph intersects 
the x-axis at 
x=-2 andx=1. 


2. x°-x+6=0 
ET 
The graph does not 
intersect the x - axis; 
the roots are imaginary. 
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=0 


3. x*-3x-4 


y=x? -3x-4 


N 
~ 
oO 
2 
fey 
oO 
= 
AR 
ao 
O° 
CS a 
4 
mo te 
2 
ES 


=0 


4. x? -2x-15 


The graph intersects 


the x-axis at 
x=-3 and x 


= 5. 


(continued) 


245 
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Exercises 9.1 Page 219 (continued) 


5. x°+5x+14=0 
y=x?+5x4+14 
The graph does not 
intersect the x - axis; 
the roots are imaginary. 


6. x7 +3x-10=0 
y =x? +43x-10 


The graph intersects ES 
the x-axis at 0 


K=—Sand x =2. 22 


y =xi4+3x-10 


7. X —7Tx418=0 


ae 
you 7x 118 
The graph does not ; : 
intersect the x - axis; 2 8 
the roots are imaginary. 5 | 8 
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8. x?+4x+45=0 
y=x7+4x+45 
The graph does not 
intersect the x - axis; 
the roots are imaginary. 


9. x? +6x-27=0 
y =x? +6x-27 
The graph intersects 
the x - axis at 
x=-9 and x=3. 


10. 2x*-x-6=0 
2 x 
mL | 


The graph intersects 
the x - axis at 
x=-1.5andx=2. 


(continued) 
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Exercises 9.1 Page 219 (continued) 


The graph intersects 
the x-axis at 
x=-2.5andx=3. 


12. 3x? +5x-28=0 


The graph intersects 
the x - axis at 
x=—4 and x ~2.3. 


13. 6x? —7x= 20 


The graph intersects 
the x-axis at 
=—1,3.and x=2.5. 
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14. 8x?+14x=15 


The graph intersects 
the x-axis at 
x=-2.5 andx=.8. 


15. x? -14x=51 
y=x*-14x-51 
The graph intersects 
the x-axis at 
x=-3 and x=17. 
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Exercises 9.2 
1. 2r/-4=8 
YK 
r° =4 
r=12 
ONE 4-47 
Herr 


Pages 220-221 


Checks are omitted from the 
remainder of these exercises. 


2. 3x? +2x? =45 
5x? =45 
x? =9 
CES 
3. 12+3s* =60 
3s? = 48 
s? =16 
Geox! 
4. 12s7+60=0 
12s? =-60 
s?=-5 
des 
AE 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


(3) Sonne 

n?+6n+9=6n+6 
n°? =-3 

nee 

de 


(x+5) =10x+41 
x?+10x+25=10x+41 
x? =16 
x = +4 


(m+4) = 8m +24 
m° + 8m +16 = 8m + 24 
m° =8 
MINS 
np 


7x? —25= 5x" +73 
2x? =98 
x? =49 
joey 
4+r?=2(r+12)-2r 
4+r/=2r+24-2r 
r? =20 
r=+20 
= 4245 


(x+2) =2x(x+2)412 
x°+4x44=2x74+4x412 
—x? =8 
55 = 8 
Sa tN 58 
= +2i/2 


(LS 
k? -6k+9+6k-6=-9 
k? =-12 
k=4V-12 
= His 


17. (x-5) -10=5(7- 2x) 
x’ -10x+25-10=35-10x 
x? +15=35 
x? =20 
* = 4/20 
=) 


18. (y-3) +10y=y(4+2y) 
y? —6y+9+10y=4y+2y 


-y? =-9 
y=9 
y =+3 


19. (x+2) —4(x+1)+4=28 
x?+4x+4-4x-4+4=28 
x? =24 

x=+V24 

= +26 


20. 4x(x+2)-5=-12-(x-4) 
4x? +8x—5=12-(x?-8x+16) 
4x? +8x-5=12-x7+8x-16 
5x? =1 


21. —+ == 


5¢? +12¢? —180 = 121? 
5t? =180 
t? =36 
t=+6 
pts 4e 4 
x-3 x+3 


BOK als ac <3) 
x- 3 


22. 


(x —3)(x+3) 


(x43) +3) = A(x? _9) 
x2+6x+9+ x? -6x4+9=4x7 -36 
2x? +18 = 4x° — 36 

-2x? = -54 


224; 


24. 


25; 


26. 


Let — x = the number —-1 


x? =1 
x=+1 
The number is —1. 
The reciprocal of —-1=-1 / 


Let x = the number +12 
25+ x? =13? 
25+ x? =169 

x? =144 

E 9 mel Ie 
25+(12) =254+144 =169=(132) / 
25+(-12) =25+144 =169 =(132) / 


Let x = the number +10 
(x+5)(x-5)=75 
x? -25=75 
x? =100 
LL 
Go+5)10-5)=15(5)=75 / 
(-10+5)-10-5)=-5(-15)=75 / 


2x?+4x7<6 =x*=1=0 
6x? <6 x? =1 
x? <1 x=+1 
x -1S0 
|__| 
Se TT 


2 -1 0 1 2 


The value of the polynomial x” —1 
can only change signs at x = +1. 
Plot x =1 and x =-1 on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of x to see if the inequality is 
satisfied. 


? 
choose x = -2 (227 -1<0 no 
? 
choose x = 0 (0) =Is0 yes 


2 ? 
(3): -1<0 no 
The solution is -1<x<1. 


choose x = 2 


(continued) 
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Exercises 9.2 


27: =P? -920 p’ -36=0 


28. 


p’ = 36 
p= +6 


i | 


p-36>0 


OLS TUE OUR OPEN el RP PPS EL 


-8 -6 -4 2 0 2 4 6 8 


The value of the polynomial p* — 36 
can only change signs at p = +6. 
Plot p= 6 and p = -6 on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of p to see if the inequality is 
satisfied. 


? 

choose p = -7 ak —362>0 yes 
? 

(0) —3620 no 
5 ? 

(7); —36 0, ae ves 


choose p =0 


choose p = 7 


The solution is p < -6 or p26. 


-6 -4 2 0 2 4 6 


The value of the polynomial x? - 25 
can only change signs at x = +5. 
Plot x = 5 and x = -5 on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of x to see if the inequality is 
satisfied. 

? 
choose x = -6 (6) —-25<0 no 


? 
choose x = 0 (0) e25<0 yes 


choose x = 6 


? 
(6) =25<0,,. no 


The solution is -5<x<5. 
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Pages 220-221 (continued) 


29. 2r°-6>2 r°-4=0 
21? -8>0 r=4 
r-4>0 r=+2 
DE) PR a 


3 -2 -1 0 1 2 3 


The value of the polynomial r? — 4 
can only change signs at r = +2. 
Plot r=2 and r =-2 on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of r to see if the inequality is 
satisfied. 


? 
choose r = -3 ts) -4>0 yes 


? 
choose r = 0 (0) -4>0 no 


? 
(3-430 yes 


The solution is r <-2 orr >2. 


choose r = 3 


Exercises 9.3 


1. y-7y+12=0 


(y-4)(y-3)=0 
y-4=0 y-3=0 
ne yas 


Pages 222-223 


ae Nos i 30-21 12 0 V 
A? —7(4) +12 =16-—28412=0 7 
The remainder of the checks 


are omitted. 


2. 7x? +35x=0 
Tx(x+5)=0 
7x=0 
x=0 


x+5=0 
x=-5 


3. 3x? =9x 


3x? -9x=0 
3x(x-3)=0 
3x =0 
X'=0 


y-11=0 
y=11 


x-3=0 
X= 3 


?=y+110 
y?-y-110=0 
(y-11)(y+10)=0 


y+10=0 


y=-10 


5. x? +2x=120 
x? +2x-120=0 
(x+12\(x-10) =0 


x+12=0 
x=-12 


x-10=0 


CAO 


6. y? —20y = 96 
y?-20y-96=0 
(y-24)(y+4)=0 


y-24=0 
y=24 


y+4=0 
y = A4 


7. x?+x-125>0 


x? +x-12=0 
x-3\(x+4)=0 


< 
<— 


5 -4 -3 -<2 -1 0 1 2 3 4 5 


The value of the polynomial x? + x-12 
can only change signs at x = 3 and x = +4. 
Plot these numbers on the number 

line. These numbers divide the 

number line into 3 intervals. In 

each interval, choose a convenient 

value of x to see if the inequality is 
satisfied. 


? 
choose x = -5 Es) (LS) 0 > 0 
? 
25+(-5)-12>0 yes 
3 ? 
(0) +(0)-12 >0 


? 
-12>0 no 


choose x = 0 


? 
(4) +(4)-12 + 0 
? 
16+4-12>0 yes 


choose x = 4 


The solution is x < —4 orx>3. 


(continued) 
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Exercises 9.3 


8. x?-5x<0 
x°—5x=0 
x(x-5)=0 
x=0 x-5=0 
| | 
S2i =f? ON TU2TaTE TS TE 


The value of the polynomial x? - 5x 


Pages 222-223 (continued) 


can only change signs at x = 0 andx=5. 


Plot these numbers on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of x to see if the inequality is 


satisfied. 
? 
choose x = -2 (> ge 5(-2) <0 
? 
4+10<0 
, 9 
choosex=1 (1) —5(1) <0 
? 
1-5<0 


: 


choose x = 6 (6)° ~5(6) < 0 
7 


36-30<0 


The solution is 0<x<s5. 
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no 


yes 


no 


9. 2x*-5x211x 


2x? -16x20 

2x* -16x =0 
(2x)(x-8)=0 

2%=0 x-8=0 
x=0 x=8 

tv} Wena 
—2 0 2 4 6 8 10 


The value of the polynomial 2x” -16x 
can only change signs atx =0 and x =8. 
Plot these numbers on the number 
line. These numbers divide the 

number line into 3 intervals. In 

each interval, choose a convenient 
value of x to see if the inequality is 
satisfied. 


choose x = -1 


0 yes 


choose x =1 
-14>0 no 


choose x = 9 2(9)° _ 16(9) > 0 
9 


162-144 > 0 yes 


The solution is x <0 orx>8. 


10. 


11. 


12. 


13. 


6x +9 < 8x? 
8x? -6x-9>0 
8x? -6x-9=0 
(4x+3)2x-3)=0 
4x+3=0 2x-3=0 


X=—— fot 
4 2 


The value of the polynomial 8x* — 6x -9 
| 3 3 
can only change signs at x = ae and x= >" 


Plot these numbers on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of x to see if the inequality is 
satisfied. 


2 
core 8-1) 1) 9 so 


? 
8+6-9>0 yes 


? 
choosex=0  8(0) -6(0)-9 >0 
? 
—9 > 0 no 


8(2) -6(2)-9 05 
2 


choose x =2 . 


32-12-0>0 yes 


The solution is x < . orx> >. 


n°? +11n =-30 
n° +11n+30=0 
(n+6)(n+5)=0 
n+6=0 n+5=0 
n=-6 n=-5 


36=c’ +16c 
c? +16c-36=0 
(c+18)(c-2)=0 
c+18=0 c-2=0 
c=-18 C22 


[? +151-34=0 
(1+17X1-2)=0 


1+17=0 1-2=0 
l=-17 1=2 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


r? =6r+135 
r?-6r-135=0 
(r-15)(r+9)=0 
r-15=0 r+9=0 

acid We) r=-9 


x?-24=4(x+2) 
x? -24=4x+8 


2x?+3x-2=0 

(2x-1)(x+2)=0 
2x-1=0 x+2=0 
ed: x=-2 


2 


3x?+11x-4=0 
(3x-1)(x+4)=0 


3x-1=0 x+4=0 
ye x = —4 
3 
30+r-r’? =0 
r?-r-30=0 
(r-6)r+5)=0 
r-6=0 r+5=0 
r=6 r=-5 
5x? +9x = 2 
5x? +9x-2=0 
(5x-1)(x+2)=0 
5x-1=0 x+2=0 
eae x=-2 
5 
3x* -7x-6=0 
(3x+2)(x-3)=0 
3x+2=0 x-3=0 
ine L= 9 
3 
6x? -5x=-1 
6x? -5x+1=0 
(3x-1)(2x-1) = 0 
3x-1=0 2x-1=0 
ae ge! 
3 2 


(continued) 
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Exercises 9.3 Pages 222-223 (continued) 


22. 2x?+15=3(2x+5) 25. 1552-4<-—17s 
2x? +15=6x415 15s? +17s-4<0 
pie Et 15s°+17s-4=0 
2x(x-3)=0 (35+4)(5s-1)=0 
= —-1=0 
0 re) 3s+4=0 5s 
0 ; 4 è 1 
X= — S=—— = — 
3 5 
23. 6(x? +1) =13x 1 gs 
AS D PES 29 PES PS PT CNT 
6x? +6=13x LR UT: 
6x? -13x+6=0 
(3x -—2)(2x-3)=0 The value of the polynomial 15s? +17s —4 
4 
3x-2=0 2x-3=0 can only change signs ab sis anes pue 
a a ee e _ Plot these numbers on the number 
3 2 line. These numbers divide the 
24. 27y?-3y-14=0 number line into 3 intervals. In 


each interval, choose a convenient 


(9y a 7)(3y 8 2) mA value of s to see if the inequality is 


9y-7=0 3y+2=0 satisfied. 
9 3 choose s = -2 15(-2) +172) < 0 


? 
60-34-4<0 no 


? 
choose s = 0 15(0)° +1 7(0) —4<0 
Dy 
—4 < 0 yes 


? 
choose s =1 15(1)° +17(1)—4 <0 
? 
15+17-4<0 no 


The solution is — = Se = 
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26. 


9a? +40 > 42a 
9a? —42a +40 > 0 
9a* -42a+40=0 
(3a -4)(3a ~10)=0 
3a-4=0 3a-10=0 


10 


ft 28,10 
3 


The value of the polynomial 9a? — 42a + 40 
: 4 10 

can only change signs ata =— and a = 3" 

Plot these numbers on the number 

line. These numbers divide the 

number line into 3 intervals. In 

each interval, choose a convenient 

value of a to see if the inequality is 

satisfied. 


? 
choosea=0  9(0) —42(0)+40 > 0 
? 
40 >0 yes 


? 
9(2) —42(2) +40 > 0 
? 
36-84+40>0 no 


choose a = 2 


? 
9(4) —42(4)+40 > 0 
? 
144-168+ 40 > 0 yes 


choose a = 4 


The solution is a < : ora> =. 


21. 


4x? +13x 212 
4x? +13x-12>0 
4x? +13x-12=0 
(x+4)(4x-3)=0 
x+4=0 


The value of the polynomial 4x” +13x-12 
can only change signs at x = -4 and x = 7 


Plot these numbers on the number 
line. These numbers divide the 
number line into 3 intervals. In 
each interval, choose a convenient 
value of x to see if the inequality is 
satisfied. 


? 
4(-5) +13(-5)-12 > 0 
? 
100-65-12>0 yes 


choose x = -5 


? 
4(0) +13(0)-12 > 0 
? 
-12>0 no 


choose x = 0 


? 
choose x =1 4(1)° +13(1)-12 > 0 
? 
4+13-12>0 yes 


The solution is x<—4 or x > =. 


(continued) 
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Exercises 9.3 


28. 2(3x? -1)4+7x =18x 
6x? -2+7x =18x 
6x? -11x-2=0 
(6x+1)x-2)=0 
6x+1=0 


29. Let w = the width 6" 


a = the length 8" 


(3 w) = 48 
3 


— w°? =48 


W = 6 


ue 
3 


6-8=48 / 
Exercises 9.4 


1. x? -2x=143 
x? -2x4+1=144 


(x-1) =144 


x-1=+12 
x—-1=-12 x=1=12 
x=-11 Paral 


2. x*+2x=168 
x? +2x+1=169 
(x +1) =169 
x+1=+13 
KEl= 130 x+1=13 
x=-14 jes ily 


3. x?-4x=117 
x? -4x4+4=121 
== pi 
367) an | 
x-2=-11 x-2=11 
x=-9 e135 
4 x’-6x=160 
x? —6x+9=169 
(x=3) S169 
x—-3=+13 
x-3=-13 x-3=13 
x=-10 £=16 
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Pages 222-223 (continued) 


30. 


Pages 224-225 


Let x = one number +15 
y = other number +13 


x? + y? = 394 
(+) 


xy? = 56 
PS = 450 
x? — 225 
x =sel5 
225+? =394 
y? =169 
y=+13 
(415) =225 225+169 = 394 / 
5. 8x = x? -180 8. x? -12x =189 
x? —8x=180 x? —12x+ 36 = 225 
x? ~8x+16=196 (x 2618208 
(e=4) =196 Peg tee ot 
x—-4=+14 x-6=-15 x-6=15 
x-4=-14 x-4=14 x=-9 x=21 
x=-10 Se ie 


6. x7 4+2x=120 
x? +2x+1=121 


9. y +22y =-120 
y?+22y+121=1 
(+11) =1 


(x+#1) =121 Y+11=+1 
x+1=+11 y+1l=-1 y+il=1 
xtl=-11 x+1=11 y=-12 y=-10 
ae x=10 10. Pedy Phe 
7. y? = 28y -187 +464 © 

et aie 2 49 24 49 

y’ -28y+196=9 À Le Bren 

2 

(y-14) =9 Pe os 
y-14=43 AE Sor 
etree ice He 

x use ie 

2 200 

x=--6 ill 


12. v? +21v=-54 
haben sel pti 
4 4 


2 10548. 1 


X+—=— 
D QE = a RE 


14. 2x? +3x=27 


NET ITA 
X+—=—+— 
2 16086 E16 


20 1 
poe + 
4 4 

LS oe 

+==-— +==— 

<A 4 4 

Bee SE 

7 


15. 3x? +16x =12 
ey 
3 


2, 16 64 36 64 
x +—X+— = — + — 
Peat oy 


| at 100 
x+—| =— 
3 9 


16. 2x7+5x-1=6 
2x7 +5x=7 


2 SD 25 HO C25 
X+—=—+— 
2 16h 16° 16 


Ro 
4 
Seva ee 
X+—=-— X+—=— 
442 4 4 4 
7 5e | 
X=—— 
2 
17. v? +15v = 54 
lus els 
4 4 4 
| Bt 
2 4 
ra | 
2 2 
15 __21 41521 
DENT à = 2 
v=-18 v=3 
18. 22-180 = 3z 
2 —3z=180 
> 9 720 9 
= 57S ee 
ae aay as 
Ete 
2 4 
3. #37 
LS Ft hed 
2 2 
DES ae 
2 2 9412 
z=-12 z=15 


(continued) 
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Exercises 9.4 Pages 224-225 (continued) 


MNNINIS ES ST COS ETS NT SS SS 


19. .3x?+.7x+.4=0 22. 6x?-5x-6=0 
3x?+7x+4=0 6x? —5x=6 
3x? + 7x = —4 PE 
2 4 6 
x°+—x=-— 
2 3 Ts pe 
tied 240 Ahh 40 6. 144 0144 144 
+—x+— =-—+— 2 
NS RC 25 SE pe _ 169 
| i) 1 12) 144 
+—| =— 
. 6 36 la 
RE fr 12 
his Ls Pei PE, 
1 | 1p aslo 1D» wl 
+— = —— +-—=— 
‘ 6.6 ey x=> 
4 x=-1 3 ?) 
X=—-— 
3 23, «8x ld1 15 
20. 2x?-x-15=0 4x 
bee > 14. 49 120 49 
2 15 RE RER BS 
-=x=— 8 64) Gh 64 
ae 7\* 169 
replete 120. 14 (x+2) mile) 
Dees Goel616 8) 64 
| us xt onal? 
OL Ee 
balan, a ie 
4. 4 : : 
ue Melt Lil TR de 
41002 4 
> (ns 24. 2x7 +.9x=3.5 
2 2x? +9x = 35 
21. 4x?-17x+4=0 RE NC 
5) xX +-X=— 
Are A 2 2 
TOUTES Pe oo 
AS ag A 2 16" te he 
2 
NRA 289 [x+2 _ 361 
Ae eee o4 6A lee 
2 
| se ee eat 
8 64 10 4 
à 8 A met 464 
Te 17: 15 x=-7 5 
=—=-— X-— = x =— 
BEL NS Pa: 2 
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25. Let w = the width 4 yd. 
3w = the length 12 yd. 


25.50(3w?) =1224 
3w° = 48 
w? =16 
w=4 
3w =12 
4x12 =48 
$25.50x48 =$1224 / 


Exercises 9.5 


1. 4x? -x-3=0 
a=4, b=-1,c=-3 


cert (1) - 4(4)(-3) 


bs 2(4) 


ya tENI+48 


Page 226 


#=43 or 1 
4 


2. 2x?+5x+2=0 
@=2,b=5-c22 
ca EMS) = 4(2)2) 
2 2(2) 


_-5+425-16 


4 
-5+V9 -5+3 
4 4 


1 
=o) ore — 
x Oe 


3. 3x7+11x+6=0 
a«3,b=11,.c=6 


ms 2(3) 
#4442172 


6 
_-114449 1147 
one 6 


2 
=<9 or =— 
+ > 


26. 


4. 


Let / = the length 60 m 


I = he widdr404n 


2 
(21) = 1600 
3 


4? = 1600 
9 


41? =14,400 
1? = 3600 
1=60 


21240 
3 


40m x 60m =1600m°? ¥ 


6x? +2=7x 
6x? -7x+2=0 
a=6, b=-7, c=2 
_—7)+ (7) - 4(6)(2) 
2(6) 


ses 7+449-48 


5x? -2x=16 
5x? -2x-16=0 
a=5, b=-2,c=-16 


2(5) 
ek 2+4V4+320 
10 
229324202218 


10 10 


PEU or 2 
5 


4x? +4x=15 
4x?+4x-15=0 
a=4,b=4,c=-15 


_ -(4)+ (4) -4(4)(-15) 
2(4) 


ee At V16+240 


8 
ties -4+256 -4+16 
8 


. (continued) 


5 3 
x=-= or — 
2 2 
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Exercises 9.5 Page 226 (continued) 


7. 2x? =9-3x 11. x? +10 =6x 
2x? +3x-9=0 x? —6x+10=0 
a=2b=3,6c=-9 a=1, b=-6, c=10 
2 
_(3)+4(G) —4(2)(-9) ~(~6) + ¥(—6)° — 4(1)(10) 
x=- RE EE 
2(2) 2(1) 
_ -34+V94+72 , - 6+V36-40 
L 4 fi 2 
L_=3+V81 _ -349 6-4 
4 4 2 
3 SoS 8 Se7) 
0e, 
12: 1—-3x= 2x? 
8. x(2x+3)=-1 2x7 +3x=1=0 
2x°+3x+1=0 ner A EC Re 


4=-2h=5STc=1 
-(3)+4G) —4(2)(1) i 2(2) 


2(2) 
—3+79+8 
_-3+V9-8 ‘rat 
4 _-3+417 
34/1 341 EL: 
4 4 
x=-1 or => 13. 3x? =5x-2 
3x*-5x+2=0 


=5, D==5, = 2 
9 x*°-5x=-3 e ue 


2 
P-5x43=0 9415" —a(3)2) 
Ab C3 2(3) 
Al = 
_ -(-5)4 4-5)" - 4(0)(3) eet 
2(1) 
Saal eset 
5+425-12 x= ae 
EN 6 6 
7 5) 
5+ 413 Fe Onli 
Ni 
2 
14. 4 = x(3x +2) 
10. me +9x=10 4=3x7 42x 
7x° +9x-10=0 3x7 +2x-4=0 
a=7, b=9,c=-10 a=3,b=2) c= 4 
2 
_ 9) VO) 40-10) _-2)+ V0) -4(3)-4 
2(7) sige 26) 
ge STEED et eet V4 +48 
6 
+ N361 29619 +15 Stade 
14 14 lia creer ear 
: 3 
CG —2 On 
7 
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15. 


16. 


17. 


18. 


5x? —18x = 72 
5x? -18x—72=0 
a=5, b=-18, c=-72 


ee we 18)t¥-18)" -4(5)(~72) 


2(5) 
,-18+324+1440 
10 
_18+4V1764 18+42 
+ AZAOMN 3440 


12 
X=-— or 6 
5 or 


3x? -6x =-2 
3x*-6x+2=0 
a=3, b=-6,c=2 


eos) # (6) - 4(3)(2) 
2(3) 
1 6+V36-24 


a=4, b=-3,c=-2 


_(-3)+4(-3) -4(4)(-2) 
2(4) 


ne 3+4V9+32 


8 
34 vai 
8 


13x = 3x? —-10 
3x? -13x-10=0 
a=3, b=-13,c=-10 


_ -(-13)+ (13) -4(3)(-10) 
? 2(3) 
. 134 V169+120 
6 
134 V289 _ 13417 
6 6 


2 
=z-— ors5 
35 


19. x? =-4(x+3) 
rude 12 
x?+4x+12=0 
a=1,b=4,c=12 


en atv (4) - 400002) 
2(1) 
eat Vi6-48 
2 


—4+4/— 


20. 4(2x-5)= x? 

8x —20= x? 

x? —-8x+20=0 
a=1, b=-8, c=20 


3 2(1) 


8+ 64 — 80 
x= ————— 


21. 5x? +18 =6x 
5x? -6x+18=0 
a=5, b=-6,c=18 


-(-6)+ (4) —4(5)i3} 
x=—_—_—_eoOO_ —_——— 
2(5) 
6++736—360 
x = —— 
10 
= OE NB24 3329 
10 5 
22. x(3x+4)=-2 
3x? +4x=-2 
3x7 +4x+2=0 
a=3,b=4,¢=2 


tv (4)’ -46)0) 


à 2(3) 


ea 4+vi6-24 


6 
a _4+\-8 Den 
6 


3 
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Exercises 9.6 Pages 227-229 


2 
1. 2x7-5x=0 9. ~~ 25-28 
2x-5)=0 
ig | 2x-5=0 ie -2)-1209 
4 3 
pit 3x* -8x-336=0 
5 (3x +28)(x-12)=0 
7 x?-30=13x 3x+28=0 x-12=0 
x? -13x-30=0 228 +212 
(x-15)(x+2)=0 és 
x-15=0 x+2=0 An 4 mal 
SoS NS ae? $ SE 
3. r 4277 =—140 x’ -2x+1=16 
r°+27r+140=0 x’ =2x-15=0 
(r+20)(r+7)=0 x—5)(x+3)=0 
r+20=0 = r+7=0 x—5=0 x+3=0 
207 a ee 
4. x?-12x=0 ae 3 
x(x-12)=0 11. SRE oS ce 
on x—12=0 Ox(x — 3)+3(2x2 + x) = 4(2x2 + x)(x — 3) 
x =12 Ox? —27x + 6x? + 3x = 8x? — 20x? -12x 
s fuites 8x° —35x?+12x=0 
ds x(8x? -35x+12)=0 
6x=0 4 le0 x(8x-3)x-4)=0 
LED 1 x=0 8x-3=0 x-4=0 
7 PE x=4 
8 
6. 5x?-2x-16=0 90) _ 0 
(5x + 8)(x — 2) = 0 2(0) +0 0 
5x+8=0 x-2=0 
8 =D Zero is an ex - 
NES = traneous root. 
Th 8x? -3=-2x 12. =e 
2 te EF 5 
1 Ne = ) x À Sx + 1x 2) 5x —1)x 3) = 4(x—3)(x—2) 
A Re LÉ TES 5x? —5x-10-5x? +20x-15=4(x? 5x46) 
1 15x-25=4%?-20x+ 24 
CP AT 4x? _35x+49=0 
= RS LS (4x-7)(x-7) = 0 
2 4x-7=0 x-7=0 
pier 3220 : vas 
(7x+16)(x-2) =0 a 
7x+16=0 x-2=0 
eed ths) c= 2 
7 
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14. 


15. 


16. 


17. 


5x? = 4(x-10) 
5x? =4x-40 
5x? -4x+40=0 
a=5, b=-4,c=40 
_ -(-4)+(—4)’ - 4(5)(40) 
2 2(5) 


ae 4+~+16-800 


10 

= 4+ -784 2 +14 
10 5 

x? -4,3x= 27.3 
10x? -43x-273=0 
(5x — 39)(2x + 7) = 0 


5x-39=0 2x+7=0 
Hi a 
5 2 
x? —.25x =.015 


1000x? -250x-15=0 
200x? — 50x-—3=0 
(20x+1)10x—3)=0 


20x+1=0 10x-3=0 
1 3 
x=-— x=— 
20 10 
1 3 10 
HO = — 


x+1 21. 63 
3(x-1)+9(x+1) =10(x+1)(x -1) 
3x-34+9x+9=10x? -10 

10x? -12x-16=0 

5x? -6x-8=0 

(5x+4)(x-2)=0 
5x+4=0 x-2=0 
cae 


4x? -12x+4=0 
x? -3x+1=0 
a=l b=-3,c=1 
~(-3) + (23) -— 4(1)(1) 
OO ——— 
2(1) 
._34vo-4 _ 3405 


2 2 


18. 64x? -48x-116=0 
16x? -12x-29=0 
a=16, b=-12, c=-29 


_ -(-12)+ ¥(-12)’ - 4(16)(~-29) 
E 2(16) 
ew 12#V144 +1856 
32 
12412000 _ 124205 
32 32 
abt NS 
8 
19. berne 
4(y +1) 8 
4(y +1)(y-3) = 8y 
4y* —8y-12=8y 
y? -4y-3=0 
a=1, b=-4,c=-3 


_ (ae Vy - 40003) 
2(1) 


y= 4+V6+12 _ 44428 


2 2 
y=2+47 


x xn 2x _ 35 

9 3x-6 4 

Seam er 

9 3(x-2) 4 

x? x 35 

MES 

4x? +12x= 315 

4x? +12x-315=0 

(2x+21)(2x-15) =0 
2x+21=0 2x-15=0 


21 15 
X=-— x= 


20. 


21. y 


y? =9+8(y+3) 
y?-8y-33=0 
(y-11)(y+3)=0 

y-11=0 y+3=0 

y=11 y=-3 


y? 


y+3 
when y = -3, so discard this 
root. 


2 3 are undefined 


(continued) 
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Exercises 9.6 


VRTLv 0 


22. 


v+5 v+6 
(v+6)(v+7)+(v+5)(v+12) = 7(v+5)(v+6) 
v?+13v+42+ v2? +17v+60 = 7v° +77v+210 


Sv? +47v+108 = 0 
(5v+27)v+4)=0 


Pages 227-229 (continued) 


5y —2 ces di 
y°+2y y°+2y 
Sy -2+5(y?+2y)=-7 
Sy -2+5y?+10y = -7 
5y?+15y+5=0 


26. 


y? +3y+1=0 
5v+27=0 v+4=0 a=1|:b2=6.¢2=1 
eet v = —4 5 
hs _-(3)+4G) -4(41)4) 
- 2(1) 
K=—3 x+2 923 
23: _ 23 : 
EPA x2 7 10 Pee tk ee 345 
10(x-—2)(x - 3)+10(x+4)(x + 2) = 23(x + 4)(x - 2) 2 2 


10x? — 50x+60+10x? + 60x + 80 = 23x? +46x-184 


3x? +36x—324=0 
x? +12x-108 =0 
(x+18)(x-—6)=0 


x+18=0 x —6= 
x=-18 C= 
PI iy heats! 


24. SoS 
1-2x 


Lik 2 
PRIE) ne) ee 
28x+14—-10+20« =7(-2x? +17x-8) 
48x+4=-14x? +119x-56 
14x? -71x+60=0 
(14x -15)(x-4)=0 
14x-15=0 


(r+ 2) 


25. 2 Lt Be 


r-2 r-3 
2r-2){r-3)=(r-3Xr+2)-(r-2Xr+59) 
2r? -10r +12 =r? 7 6-7? —3r 410 

2r? -6r+8=0 
r°—3r+4=0 
a=1,b=-3,c=4 


_ ~(-3) 4 (23) - 4(1)(4) 
1) 


2( 
3409-16 _ 347 
2 #89 
a dtiy7 
2 
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27. 


_ -(-2)+ (2) -4(4)(-2) 
A 2(1) 
2+V4+8 24412 
2 2 
fale 0 er 


28. y°+4y4+2=0 


a=1,b=4,c=2 


_ -(4)+ v(4y’ -4(1)0) 
2(1) 


4416-8 -4+48 
DD — — 
2 2 
y=-2+ V2 =-.59; -34) 
29. 25° +4s—7=0 


€=2,b=4 c=—7 
~(4)+-¥(4)° — 4(2)(-7) 


2(2) 
_—4+vi6+56 _ -4472 
4 ir 
dt 
es, ~3.12 


30. Bs addi iG 


x+4 x-2 


5(x —2)-3(x+ 4) = 6(x-2)(x + 4) 
5x -10-3x-12 = 6x? +12x-48 


6x? +10x—-26=0 
3x? +5x-13=0 
a=3,b=5,c==13 


ee -5)+4(5) = 404-13) 
2(3) 
_ 5+ ¥25+156 
6 
CES al Aba OS 
6 
31. 2x°+7x-5=0 
a=2,b=7,c=-5 


_ Ant V(7) -4(2X-5) 


= 2(2) 


at —7 + V49+ 40 


4 
7 + 
Ne 4 1 


32. 3x? +8x-4=0 
a=3, b=8, c=-4 


8) ¥(8)" - 4(3)(-4) 


2(3) 
sail -~8+ 64448 à “83-112 
H 6 6 
Pam DL pe Sear 
3 
33. 2x7 -9x=0 


a=2,b=-9,c=0 


eet ¥(-9)° — 4(2\(0) 


2(2) 
94 v81 
4 


9+9 
as 
der 


34. 


35. 


36. 


Si. 


3a Buts 
Ai 4 [0 
3a(a -1)-2(2a + 5) = (2a + 5)a -1) 
3a* — 3a — 4a 10 = 2a? +3a-5 
a? -10a-5=0 
A=1, B=-10, C=-5 


alo (10) - 40-5) 


2(1) 
4 = 104 100 + 20 _10+4120 
2 2 


a=5+4+30 = 10.48; -.48 
2 3w 1 


wi-9 w+3 w-3 
2-3w(w-3)=w+3 
2-3w?+9w-w-3=0 
-3w* +8w-1=0 
3w* -8w+1=0 
d=3b=28,;c=1 
vy - =C8)+v(-8) - 4(3)(0) 
2(3) 


8464-12 _ 8452 
6 


2m(3m — 2) — 5(m2 -1)=9m 
6m? — 4m — 5m? + 5 — Om =0 
m -13m+5=0 


she 19 ces 
- 2(1) 
vy - 134169 -20 


2 
ize ee 260 40 


(2n+1) -3(2n+5)=(n+3) 
4n? +4n+1-6n-15= n°? +6n+9 
3n°-8n-23=0 
a=3, b=-8, c=-23 
_(-8)+ y(-8)" - 4(3X-23) 
2(3) 


, _B+V340 _ 8+2V85 
Ron NE 
4+/85 


3 


n= 


= 4.41; -1.74 


n= 
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| 


Exercises 9.6 


38. Let x = one part 4 
16— x = the other part 12 
x(16- x) = 48 
16x- x? -48=0 
x?-16x+48=0 
(x-12){x-4)=0 
x-12=0 
M2 
44+12=16V 
4-12=48 / 


39. Let x = one part 8 
24-— x = the other part 16 
x(24- x) =128 
24x-x°-128=0 
x? -24x+128=0 
(x-8)(x-16) =0 


x-8=0 x-16=0 
ete: NG 

8+16=24 / 

8:16=128 / 


Exercises 9.7 
1. Let x = the number = or ; 


beer à 
— = its reciprocal 
x 


12x? +12 =25x 
12x? -25x+12=0 
(4x-3)(3x-4)=0 


4x-3=0 3x-4=0 
ore ag 2e 
4 Fr 
3. 4 9 16 
—+— = — 
4,3 12 12 
12 
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Pages 227-229 (continued) 


40. Let x =smaller integer -13 |, 


41. 


Pages 230-231 


2: 


Re = 
© loo 


x+1=larger integer —12 
x(x+1)=156 
x?+x=156 
x’ +x-156=0 
(x+13)(x-12)=0 
£41320 
x=-13 
x=-13;12 
x+1=-12;13 
(-13)(-12) =156 / 
(12)(13)=156 / 


x-12=0 
5 el 2 


Let x = smaller integer —12 AL 


x+1= larger integer -11 
; 2 
x? +(x+1) =265 
x?+x2+2x+1= 265 
2x? +2x-264=0 
x°+x-132=0 
(x+12)(x-11)=0 
x+12=0 
x=-12 
Se | 
x+1=-11: 12 


(412) =144 


(ED 194 
144+121= 265 / 


lol 


x-11=0 
Xi 


Let x = one integer 3 
x +1 = the other integer 4 


1 1 7h 
—+ 


CON ESS EE PEN 


12(x+1)+12x = 7(x x +1) 
12x+124+12x=7x2 47% 
24x4+12=7x2 +7x 
12-177 -12-0 
(7x+4)(x-3)=0 
7x+4=0 X— 


x= _ (neglect) 
4 3 


3. Let w= width 6. Let t= number of tons 6 
w +14= length 38 in. 


w(w +14) =912 # tons cost ofeach total cost 
w?+14w—912=0 ae 
(w+38)(w-24)=0 | original t a os $6000 
w+38=0 w-24=0 Bue 
w =-38 (neglect) w = 24 proposed {-1 ———+$200 $6000 
w+14=38 
Or, use the quadratic formula. iP if = + ae 6000 
24(38)=912 / 
re oe) +(¢-1)(200) = 6000 
4. Let w= width 40 t 
w +12 = length 52 m 6000-2000 | 2007 - 200 = 6000 ~ 
w(w +12) = 2080 _ 6000 
w?+12w -2080 = 0 + 2002 = 200 
(w-40)(w+52)=0 —6000 + 2002? = 2007 
w-40=0 w+52=0 20017 — 200t — 6000 = 0 
w = 40 w = -52 (neglect) t2—1-30=0 
w+12=52 (t-6)(¢+5)=0 
Or, use the quadratic formula. f=620 res eo 
40(52) = 2080 / t=6 t =—5 (neglect) 
$6000 _ 
5. Let w = width gt ft. M FRE ton 
ano 5($1000 + 200) = $6000 / 
4w +2=length 
w(4w +2) = 306 
4w’ +2w-306=0 
2w*? +w—153=0 
(2w-17)(w+9)=0 
2w-17=0 w+9=0 
Lit 8 w =—9 (neglect) 
4w +2 = 36 


Or, use the quadratic formula. 


8 (36) = 306 / 


(continued) 
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Exercises 9.7 


Pages 230-231 (continued) 


7. Let x = number of tons sliced daily 12,000 


number numberof total 


per day days number 
sliced 
original 285000 60,000 
x 
proposed x-—2000 sO2R +1 60,000 
23 


total number 
no. per day = ————————__., so that, 
number of days 


total number 
number of days = 
no. per day 


(x- 2000] 60.000 r ) = 60,000 
TX 


(x- 2000{ 60.000) +(x-—2000)(1) = 60,000 
5 


120,000,000 
x 


60,000 — + x — 2000 = 60,000 


2 aia ETS 
-120,000,000+ x? = 2000x 
x° — 2000x —120,000,000 =0 
(x -12,000)(x+10,000) = 0 
x—12,000 =0 x+10,000 = 0 
x=12,000 x= 10,000 
(neglect) 
Or, use the quadratic formula. 
60,0000 
12,000 
60,0000 


à 
1200022000 8 + 
6 da.—5 da.=1 da. / 


SCA 
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8. Lett=time for smaller pipe 84 min. 


a rate / min. for smaller pipe 
t 
t—24 = time for larger pipe 60 min. 


= rate / min. for larger pipe 
Sert 
(4 - 2439) + oa = 1(:)c - 24) 


35(t —24) + 35(t) = #2 - 24r 
35t — 8404+ 35¢ = 1? — 241 
70t — 840 = 1? —24t 

1? — 941 + 840 =0 

(t -84)(¢-10) =0 


=P, 
t—24 


t-—84=0 t—10=0 
t = 84 E10 
t-24=60 (neglect) 


Or, use the quadratic formula. 


3f : | = fraction of tank for smaller pipe 


84) 84 
s(1)235 = fraction of tank for larger pipe 
TS SH 
ASE ENT Yo  cEc een J 
84 60 


9. Let N = number of days for Nathan se 


= rate / day for Nathan 


7 
N + vie number of days for Eric 7 
1 


= rate/ day for Eric 


; 
{z}+3 mo) 
| 


wan 7h) aay] 


3(4N +7)+12(N) =4N24+7N 
12N+21+12N =4N?+7N 
4N?-17N-21=0 
(4N -21)(N +1)=0 


4N -21=0 N+1=0 
21 1 N =-1 
de ows A (neglect) 
Meas 
4 
Or, use the quadratic formula. 
LA) Bh ad A fraction of work done by Nathan 
2p | 7 
4 
1) = : = fraction of work done by Eric 


a =.571428...+.428571...=1V 
2117 


=1(N)(4N +7) 


10. Let f = time for smaller pipe 15 hr. 


=rate/ hr. for smaller pipe 


= time for larger pipe 6 hr. 


1 5 = rate / hr. for larger pipe 


(2 10( 1 
DES) = + — a =] 
SACHS BL ES 


1 3 3 
(Z}+(54)-3 
rotot2r-3}(1)}+(52}]=3 ox -5) 

10(2¢ -— 3) + 10(2)(z) = 3(¢)(2r — 3) 
20t — 30 + 20t = 61? — 9r 

6t? —49t+30=0 
(3¢ —2)(2r -15) =0 


3t-2=0 2t-15=0 
3 # 
(neglect) ro ; =a 


Or, use the quadratic formula. 


He Jets fraction of cistern for smaller pipe 
3157, 1459" 9: 


A > fraction of cistern for larger pipe 


18 39 
4 5 


—+—=lV 
9 9 


(continued) 
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Exercises 9.7 


11. Leth=height 15 Ue 


hes = longi 65 ft. 


He ae 
12 3 


(n+5(n—+)=82 
6 3 
1 46 
No =e 
(n+ pt 2] 
f(r ¢ sf A 1) ay, 2 
6 a 
(h+5)\(6h -1) = 52 
6h* +29h-5=52 
6h? +29h-57=0 
(2h -3)(3h +19) =0 
2h-3=0 3h+19=0 
3 19 
ae hae 
3 
ne 61 (neglect) 
eee re 
12106 


Or, use the quadratic formula. 
sz(11]-2(4)-2 ery, 
2\e3 2\3 6 3 


12. Let c= length of hypotenuse 17 cm 
c—2=one leg 
c—9=other leg 


c? (25) To) 
c'=c?-4c+4+c?-18c+81 
(Es 


0=c* —22c+85 
0=(c-17)(c-5) 
c-17=0 c—5=0 
Cal 2 C=5 
2-12 (neglect) 
c-9=8 
Or, use the quadratic formula. 
17° = 289 
8° = 64 
15* =225 


289 =64+225V 
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Pages 230-231 (continued) 


1 
13. Let h = thickness 2 ft; 


14. 


h-== width 2 ft 


Sufn-1)221 
2 3 
2 pe 
2 6 
27h° -9h =126 
3h?-9=14 
3h? -9-14=0 
(3h-7)(h+2)=0 
3h-7=0 h+2=0 
TR 0 h=-2 
(neglect) 


Or, use the quadratic formula. 


sine 
23 
Let w = width 
w = length 
58 —2w = height 14 in. 
w= w(58-2w)+176 
w? = 58w-2w? +176 
3w* —58w-176=0 
(3w+8)w—22)=0 


3w+8=0 w—22=0 
fal _8 w = 22 
773 58-2w=14 
(neglect) 
Or, use the quadratic formula. 
22° = 484 
22-14= 308 


308+176=484 / 


Exercises 9.8a Pages 231-232 


1. S=4xr? 


2.5P _ |2.5nP 


4r 
b?(4r? — a’) = 4a°?r° 
4b*r? - a?b? = 4a°r° 
4b?r? —-4a°?r° = a°b? 
4r>(b? - a?) = ab? 


6. S=a+vt-161? 
160? — vt +(S-a)=0 
quadratic formula: 


a vtyv? ~4(16)(S—a) 


2:16 


en A ee oe 
32 


h - dhe Er 
222 
h? -2hr =-<~ 
Hire 


4h? - 8hr = -7 w? 
42hr-h)  , 
—— = 


2 


z 
rnp an 
Z 
s-:2 ee 
25 
3 
r? re 
25, 
vp = 2.5r 
T 
2 
de 2.5r 
T 
2.5r? x? 
v=3 e 
TI x? 
1 reer 
v=—12.5n'r 
1 


9. Leth =height 6 ft. 


2h +4 = base 16 ft. 
96=(2h+4)h 
96=2h?+4h 

2h°+4h-96=0 

h? +2h-48=0 

(n-6\(h+8)=0 

h-6=0 h+8=0 


h=6 h=-8 
2h+4=16 neglect 
16-6=96 / 


(continued) 
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Exercises 9.8a 


10. Let x = upper base 9 ft. 
x+5= lower base 14 ft. 
x-1=altitude 8 ft. 


5 (x-x+x+5)=92 
(x -1)(2x+5)=184 
2x? +3x-5=184 
2x? +3x-189=0 
(x -9)(2x+21)=0 
x-9=0 2x+21=0 


x=9 ga 
x+5=14 ET 
x-1=8 neglect 


Or, use the quadratic formula. 


=" 8(9+14)-4.23 = 02 4 


Woh =a 4h’ 


h=Va’? +b’ 
12. d= Vs? +s = 425? 


b=? 
138842 211.3 ft. 
d=3.2V2 =45 ft. 


14. d=90y2 ~127.3 ft. 


15. (a) death 
pod =a° +h" 
FRE 0 


a a = Ni t 


(b) Let w = width 6 ft. 


w+2= length 8 ft. 


w = 4102 - (w +2) 
Ww =10? 4 eda — 4 
2w?+4w-96=0 
w?+2w-48=0 
(w—6)w +8) =0 
w-6=0 w+8=0 


w=6 Vi — 
w+2=8 neglect 
6° +87 = 364+64=100 
1100 =10V 
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Pages 231-232 (continued) 


16. (a) A=area of large square 
—area of small square 


A=a?-b 


(b) Let x = inside dimension 3 in. 
2x+1 = outside dimension 


(2x+1) — x? =40 
4x? +4x+1-— x? =40 
3x? +4x-39=0 
(3x+13)x-3)=0 
3x+13=0 x-3=0 
13 co 


3 
neglect 


3-3=9, 2-34+1=7,7-7=49 
49-9=40 in? / 


A= 


17, (a) wA Stel RA) 
A=7R°-xr 


(b) 


18. (a) P =.005V? 
1000P =5V? 
200P =V? 
V =1200P 
V =10V2P 


(b) 2.7 tons x 2000 = 5400 lb. 
30x10 = 300 ft. 


Vie 10/2 5400 
300 
V =10736 =10(6) 


V =60 mph 


Exercises 9.8b Page 233 


2. 6ax? —- 54ax =0 
6ax(x-9) = 0 

6ax = 0 x-9 

x 


x? -—cx+dx-—cd=0 
—(c-d)x-cd=0 


à c-d+Ÿc-d) —4(1)(—cd) 

7 2(1) 

of c-d+\c?-2cd+d?+4cd 
Fa 


_e-dt vc? +2cd+d? 


2 
¥ c-d+(c+d) 


2 
x=c;-d 


4. x? -4bx-12b°? = 
(x-—6b)(x+2b) =0 
x-6b=0 x+2b=0 

x=6b x= -2b 


5. x? +2bx = b? 
x? +2bx + b? = b? +b’ 

(x+b) = 2b°? 
x+b=+b\2 


x2ebtb2 


6. x? + 3ax =10a’ 
x? + 3ax-10a° =0 
(x+ 5a)(x - 2a) =0 
x+5a =0 x-2a=0 
x=-5a Xx=?2a 


(b) t= IL 


Z 
t = ——¥(351.9)(39.1 
557 V651.939.1) 


t = 3 sec. (once in 3 seconds) © 


7. x? -ax+bx+cx=0 
x(x-a+b+c)=0 
x=0 x-a+b+c=0 
x=a-b-c 


8. (aaa) =(3x+aXx- a) 
a? —2ax+ x? = 3x? -2ax- a? 
2x? = 2a? 
M 
X = CEA 


9. 4x? +12ax-7a* =0 
(2x- a)(2x+7a) =0 
2x-a=0 2x+7a=0 
7a 
2 


x= 


Ns 


10. x? -4bx-7b? = 
x? —4bx + 4b? =11b°? 
(x-2b) =116 
x-2b= +bV11 


x=2btbVi1 


11. = (a —b)a? - b?) - bx? 
ax aie ener b\(a + b\a — b) 
x(a+b)=(a- b) (a+b) 
x hares b) 

= +(a -b) 

12. 5cex-2x? -2c? =0 

2x? —5cx+2c? =0 

(2x—c\(x-2c)=0 
2x-c=0 x-2c=0 


(continued) 
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Exercises 9.8b Page 233 (continued) 


13. 16x? + 3a” -16ax =0 
16x” -16ax+3a? =0 
(4x -—3a\(4x-—a)=0 


4x-3a=0 4x-a=0 
wold ea 
4 4 

14. (41)e=cxr4c 


Gx le aie tc 20 
(cx -1)(x-—c) =0 
cx-1=0 


16. Let x = number of eggs 


x 
— = number of dozens 


112 
number price per total 
of dozens dozen price 
ar À x 
original — 1.50 + — 1.50 
e 12 =e 
roposed Le 0 $1.50 
eke 12 co ay ahaa 
ee ee ee a 2 | 
150 ee =(150+4). 10 
? 2 
18 ihe, mil 
= — + — 
Xia 5e De (10) 
Go 2) 8, = (onx-2f 184 1 
x-2 se 


180x =10(x- 2)18)+ x(x — 2) 
180x = 180x — 360 + x? - 2x 
x* -2x-360=0 
(x-20)(x+18)=0 


x-20=0 x+18=0 
x=20 x=-18 
neglect 
5% 20 
1.50+—=$1.50+—=f. 
$ 12 $ 1 20 20 


F2 
20-2 =18 eggs, or > dozen 


3 
$1.50+ 5 dozen = $1.00 per dozen 
$1.00-$.10=$.90 / 
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17. 


18. 


see gt Bae 
Let x = reduction in margin 3 in. 


10-2x = new length of a page 
6 —2x = new width of a page 
3000 sq. in. of paper = 6000 sq. in. of pages 
6000 + 400 =15 sq. in. saved per page 
(10-6) -(10-2x)(6-2x) =15 
60-(60-32x+4x2)=15 
4x? —32x+15=0 
(2x-1)2x-15)=0 


2x-1=0 2x-15=0 
a Bg Pea ue 
ea | 340 
neglect 


9(5)(400) = 18,000 sq. in. 
10(6)(400) = 24,000 sq. in. 
24,000 -18,000 = 6000 sq. in. 
The above areas are for the front and back of each 
page. 6000 sq. in. of page area means 3000 sq. in. of 
paper saved by decreasing the margins. / 


Let h = altitude 12 in. 
h+10= base 22 in. 


= hh +10) =132 


h(h +10) = 264 
h? +10h —-264=0 
(h—-12)(h +22) =0 
h-12=0 h+22=0 
h=12 h=-22 
h+10=22 neglect 


+ (12-22) =132 7 


Exercises 9.9 Pages 234-235 


1212304 a 
Be Py eye. 


(aVx) S224) 
9x=4-8x+4x? 
O=4x*-17x+4 
0=(4x-1)(x—4) 
4x-1=0 x-4=0 
1 x=4 


x=— 
4 


oF 
q isan extraneous root. 


2 LI 2Nx = 3x 
easly 


(x = (vx) 
ee 
x(x-1)=0 

x#0"1 


3. 31x-/x-24 =16 
5-24 163% 
(Jxs24) hot) 


x — 24 = 256-96 x +9x 
96Vx =8x+280 
12x=x+95 


(121%) = (+35) 
144x = x? +70x+1225 
O= x? —74x+1225 
0=(x-49)(x - 25) 
Or, use the quadratic formula. 
x=49; 25 
25 is an extraneous root. 


4. > Bean ep = : 


x+l1 


(Ne ei) =[ 2 |e) 


x+ 
V2x? +2x ~(x+1)=3 
(2x2 + 2x) =(4+ x) 


2x? +2x=164+8x+x" 
x? -6x-16=0 
(x-8)(x+2)=0 
x=8; -—2 
—2 is an extraneous root. 


: 


i 


5. 3x-vx+3-1=0 


(4:21) =(Vz43) 
9x? —6x+1=x+3 
Qx* -7x-2=0 

(9x+2)x-1) =0 
Ox+2=0 x-1=0 


2 FAN à 
Le T9: 1 - 9 is an extraneous root. 


6. V¥25-6x +V¥25+6x =8 
(V25-6x) =(8-V25+6x) 


25—-6x=64-16V25+6x+25+6x 


16V25+6x =12x+64 
CRS TERT 


16(25+ 6x) = 9x? +96x +256 
400 + 96x = 9x? +96x+ 256 
144 =9x? 


(J1—2x -2) £{ vex) 
1-2x-4y1-2x+4=1-x 


(APR) (eu) 
16(1- 2x) = x? -8x+16 
16—32x = x? -8x+16 
0 = x? +24x 
0 = x(x +24) 
x=0; -24 
0 is an extraneous root. 


— 4 is an extraneous root. 


9. VASE bare 
ele) 


(x+b)(x -b) =(x+ ba + b) 
(x+b)x-b) 7 (x + b\a + b) 


x+b x+b 
x-b=a+b x+b=0 
x=a+2b x= 


(continued) 
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Exercises 9.9 Pages 234-235 (continued) 


10. Vx+34~74x4+1-~710x+4 =0 i 
Vx4+34+V4x4+ =10x%+4 


ss + saat) ta tome) 


x+3+4+2y (4+ 3)(4x041)+4x41=10x+44 


(2/4 3\4x41)) = (5x) 


(ax? +13x4 3) =25x2 

16x? +52x+12 =25x? 
0=9x7 =52x%-12 
0 =(9x+2)(x-6) 


9x+2=0 x—6=0 
2 Fa 
Ar —— 18 an extraneous root. 
9 9 
tis APRA aan aan 


(5595 exo) aed fax 2) 
34-54 2y(3x—5) 449) 8-9-4, 4 
(2/(3x—5\a—9)) =(10)° 


4(3x? — 32x +45) =100 
3x* ~32x+45=25 
3x? -32x+20=0 
(3x-2)(x-10) =0 
3x-2=0 
x5; 10 


x-10=0 


12. Vx? +9 =y2x4+342x-3 
HER DS) 
x? +9=4% 9 
18 = 3x? 
6= x? 


ae (ol ie 
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25. 
A is an extraneous root. 


2 
13. xen? =a" = =— 


| 2 2 
x Kd a = 4 


2 
xVx?-a? =2a* -x 


ial a eae = (2a? LEP 


x?(x? a?) =4a4 ~4a2x2 + x4 


x a?x? =4a* -4a?x? + x4 
3a?x? =4a* 
3x? =4a? 
2 
We iui 
3 
2 
eat [OO 2424 _,2av3 


DONS : 
3 is an extraneous root. 


14. Nr ra yy eee 
(Of) ee oka) 
x+a?—2 (x+a2)x- 242) + x- 24? =2x- 50? 
_24(x+a2)(x - 24?) = 44? 
(We+a®Ne—2a2)) =(202) 


x? —a*x—2q4 = 4x" 


x? -a?x-6a =0 
(x 3a2\x + 242) =A) 
Asa oe 
—2a’ is an extraneous root. 


15. roues 
(2x+50) = (x 542) 


2x+ 50 = x(x +2) 

2x+50 = x? +2x 
50 = x? 
ENSOE x 


2 


1% 2 x+1_Vx+3+Vx 
TIRE OR CN pe 


(Va+3 —Vx)(avx +1)2 (743 + x )2vx 1) 
ANR IL 4 x +322 RS + 3x dits 42x-Vx 


2x F< Ax 
Boles 


x+3=4x? 
0=4x*-x-3 
0=(4x4+3)(x-1) 
4x+3=0 x-1=0 


cde ty 
4 


Le 
cai is an extraneous root. 


17. V5x-144+¥x41 = 2x43 
Mens) 
5x-14+42y(5x-14)x+1) +x+1 =2x+3 
2](5x-14)x +1) =16-4x 


(Gx=14G +0) =(6-2x) 
5x? -9x-14=64-32x+4x? 
x?+23x-78=0 
(x+26)(x - 3) = 


Or, use the quadratic formula. 


x=-26; 3 —-26 is extraneous. 


2x+V4x? -1 a 

2x-¥4x? -1 

2x 44 1 =4(2x—-/4x2 =1) 
2x + V4x? 1 = 8x 444%? 1 


(ire) 622 ax? =i) 


18. 


Ax? -1= 36x? —48xV4x? -1 +16(4x2 -1) 


4x2 -1 = 36x? —48xV4x2 -1 + 64x? -16 
48xV 4x7 —1 = 96x? -15 
(16x14 pr à = (322 -5) 
256x2(4x2 -1) =1024x4 - 320x° +25 
1024x4 —256x? =1024x* — 320x? +25 
64x? =25 


Fe 
or is an extraneous root. 


19. ¥x24+3 =V2x4+1V2x-1 
(W243) =) 


x? +3 =(2x+1)(2x-1) 
x?+3=4x?-1 
4=3x? 
qu 


— = X 
3 


DP leben Sc 
= 22,8 


2 : 
Ur 3 is extraneous. 


x=1.1s 
—1.15 is extraneous. 


20 ARS = 2x x 3x2 
(a?+5) =(J2e+3Ve—2) 


x? +5=(2x+3)(x—-2) 
x7 4+5=2x*-x-6 
O=x’-x-11 
Yel 1+y1—4(1)(-11) _ 1445 
2(1) 2 
14375. 1-375 
2 


2 
50 OM. — 2.85 is extraneous. 


56 is extraneous. 


21. Nat OW Sx 22 


(Vx+8) =(V3x) 
x+16Vx +64 =3x 
16Vx =2x-64 
AAs 3) 
64x = x? -64x+1024 
O= x? -128x +1024 


a 1284 4128? - 4(1)(1024) 
2(1) 
"à 128+ 12288 _ 128+ 164.3 
¥ 4 2 
+ 
Re Done DORE 
64 — 3243 is extraneous. 
x=119.42 8.58 is extraneous. 


(continued) 
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Exercises 9.9 Pages 234-235 (continued) 


22. NOx Ered lat 


(2x) (D Hy 
2x=x+2+2Vx+2 +1 


(x-3) 1, en) 
x? —6x+9=4(x+2) 
x? -6x+9=4x+8 
x? —10x+1=0 


_10+4102-4{)1) 104496 
2(1) 2 
plus SUR 


5- 26 is extraneous. 
x = 9.90 0.10 is extraneous. 


23 number cost for total 
? of seniors each cost 


all seniors x 0 150 


x 


if 5 less x—5 pee 150 


x—-5 
a eT el 


15028150 
es 
x-5 x 


ee: -3{ 52) (501 a5) 


x-5 
150x =150(x-5)+ x(x-5) 
150x=150x-750+ x? —5x 
O= 4754750 
0 =(x-30)(x+25) 
x = 30 seniors; —25 
x cannot be negative. 


150 150 _ $5.00 
30 


150 _ 66 00 
25 


$6.00 = $5.00+ $1.00 ¥ 
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number cost for total 
of people each cost 


14 
all people x 2 12 
h id 2 ee 12 
people who pai Ihe aT 
27 .50 
LA Xk 
Ge 2f 12 )2 (124 50 fax 2) 
Y—2 x 


12x =12(x-2)+.5x(x 2) 
12x = 120 244524 
O= 5x" 724 
O=«7 =2x—48 
0=(x-8)(x+6) 
x=8 people; —6 
x cannot be negative. 


12 
— = $1.50 
ae 


12 
— = $2.00 
aia 

$2.00 = $1.50+$.50 ¥ 


number  bricks total 
of hours per hour _ bricks 
original 1200 À 1500 
5 


proposed Lie 200% +25 1400 
x 


——— eee || 


(es -2]x+25) = 1400 
Le 


37,500 


1500 + ——— -2x-50=1400 


so 37.500 ME a 


50x+ 37,500 — 2x7 =0 
0 = x? —25x-18,750 
0=(x-150)(x+125) 
x =150 bricks per hour; —125 
x cannot be negative. 


1500 
—=10h 
750 ours 
150+25=175bricks 
10-2 =8 hours 


175(8) =1400 bricks / 


Exercises 9.10 Pages 237-238 


1. x*+17x?-84=0 
(x2+21Xx2 -4)=0 
x?+21=0 x? -4=0 

x?=-21 x? =4 
x=+V-21 Ter 
x=tiV21 x=12 


2. 3x4 +5x?-8=0 
(3x? +8)(x? i426 
3x7+8=0 x?-1=0 
3x? =-8 x? =1 
+ 


pee! 


Sur 
x= 45iN6 


3. 5x4 +6x?-11=0 
(5x2 +11)x2 -1) =0 
5x7 +11=0 x’-1=0 


4 (0) +0(2-2)=10 
(2-2) +3(x2-2)-10=0 
Let u =(x?-2) 
u? LÉ 
u? +3u—-10=0 
(u+5)(u—2)=0 
u+5=0 u 
x?-2+5=0 ge 
x? 


per = 
z=iVes HV Ce 


x =-7 x 


Je) 


(251) poled ahaa 


(x241) +4(x?24+1)-45=0 


Let u =(x? +1) 

u? ra 
u?+4u-45=0 
(u+9)(u—5)=0 


x3 —3x°+2=0 


1 
Let u = x® 


(4) 1 
u? =\x6) = x3 


u? —3u+2=0 
(u—2)u -1)=0 


1..x213x420820 


1 
Let u = x 


u? =\x4) =x? 


u?+3u-28=0 
(u+7)u -4)=0 


u = —7 u 
1 1 
4 


x=2401 x=256 


2401 is an extraneous root. 


(continued) 
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Exercises 9.10 Pages 237-238 (continued) 


3 1 
8.  x+3Vx-4 or 11. x2-4x-5x2=0 
1 1 1 
> =4 1 1 
x+3x2-4=0 e430 : Etre dey 
i wane (3¥x) =(4-x) re 
ae ; 9x=16-8x+x° aT + 
1 
plan rte POLE 
O=(x-16)\\x-1 
uw? +3u-4=0 oR, ulu? - 4u-5)=0 
(u+4)(u-1)=0 ulu—5)\u+1) =0 
u = —4 w= u=0 i > u=-l 
1 1 1 1 À 
x? = 4 x? =1 x2 =0 x? =5 x? =+1 
) OG 2 (2 
= 2 - 2 = . = 
G = (4) (2) = (1) NA EO (3) = (5) i =(-1) 
x=16 x=1 16 is an extraneous root. x=0 x=25 x=1 
2 1 1 is an extraneous root. 
9 x? —4x3 =12 
2 1 3 1 
x3 —4x3 -12=0 12: XX +2570 
1 Det res 
Let u = x3 alga eal 
ARE = 
aoe) Pre) Letu=x* 
uw? —4u-12=0 : D) : 
(u-6)(u+2)=0 : uo =\x =x 
oe Te u (2 -u+2)=0 
1 1 u(u—2)\u+1)=0 
x3 =6 KES) ur = u=2 us] 
( ) Fal aa 1 1 1 
x3) =(6) Ca) =(-2) x? =0 US? ee 


= À x=0 =16 x=1 
10. x= 922 = 116 
4 2 5 4 
x3 -17x3 +16=0 13. Xtr2x 4-0 
; Fiala 
Let u = x° Per A 
(et) RS 
Vege x3 =x3 x 2x3 ~—3x3 +1/=0 
u? —17u+16=0 : 
(u —-16)(u -1) =0 Let u = x : 
2 2 UN = x3 
x3 =16 x3 =1 1 S 
3 3 Sie x3 mg 
< |? 2 2 2 3 sy, 
(2) = (16)2 (=) = (1)2 u°(2u url) = 0 
3 ie wide iNi=1)=0 
x=+(V16) x=tVP =41 


= 
Il 


3 
wl 
I 


D|- 


TR 
ca 
wl 
Se 
w 
Il 
Die RU AUTRE 


à 
Il 
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14. Sx= vx ve 6x 
3 1 


5x = x? + 6x2 
3 1 
O= x? —5x+ 6x2 


1 1 
O0 = See ne 
1 


Let u = x? 


u? =\x2) = x! 


ulu? - 5u+6)=0 
uu — 3) u +2) =0 


Æ= 0 1=S u =2 
1 1 1 
x? =0 x? =3 x? =2 
cy iy 1 Ÿ 
Ue = (0) (3) =(3) (3 = (2) 
x=0 x= 9 x=4 
15. = lr + 
14 2 
3x= x? -x5 +2x3 
4 2 
3x =x3 +2x3 
a 2 
O=x3 -—3x+2x3 
3( het ) 
O=x°\x5 —-3x° +2 
1 
Let u = x 
el 
2a\x3) =x 
u(y? —3u+2)=0 
u?(u —1)(u -2)=0 
u? = u=1 Po pe 
2 1 1 
x =0 x3 =] x =D 
3 1 Ÿ ae 
2\2 3 = 3 = 3 
4 = (0)? (a) = (1) (3) = (2) 


16: Lt A ét Tv 
1 2 1 


2x+ x2 =15x2 x2 
3 1 
O=15x2 -2x- x? 


1 1 
PRO Re Sy 
1 
Let u = x? 


u? =\x2) = x! 


ul Sea? ne) =0 
u(3u —1)(5u +1) =0 


u =0 ne pee 
1 rs ee 
Phe per faa 
ha’. gid = 1 
1 ; 3 5 
x2) =(0) iV 2 ie 2 
x=0 (a) (3) (a) (4) 
a 5 
1 1 
X=— = 
9 Fe) 


— is an extraneous root. 


aa 


17. Letx=width of path 6m 
60+ 2x = length of park and both paths 
40 + 2x = width of park and both paths 
(60 + 2x)(40 + 2x) = 60(40) +1344 
2400+ 200x + 4x? = 2400 +1344 
4x? +200x—1344 =0 
x? + 50x- 336 =0 
(x +56) x- 6)=0 
Or, use the quadratic formula. 
x=6; —56 (neglect) 
60(40) +1344 = 3744 
(60+12)(40 +12) = 72(52) = 3744 / 


(continued) 
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Exercises 9.10 Pages 237-238 (continued) 


18. rate  time(hr.) distance 
original x wal 150 
x 
150 


roposed +1.25 —— 
PESP ‘ eee 


time = time 
150 1501 


eee ae 


à 


Gal +129/ oe )- 2 3 Jexx+125) 


x+1.25 ARE 


300x = 300x + 375 x° —1.25x 


x? +1.25x -375=0 


2 2(1) 
ee =125438.75 


2 


hr. male | NE 
pa 2 


Exercises 9.11a Page 239 


1. x? + y? =49 
y? = 49 - x? 
y =+V49 - x? 
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150 


= 18.75 knots; —20 (neglect) 


Let x = width of frame 3 in. 
18+ 2x = length of picture and frame 
12+2x= width of picture and frame 
(18+ 2x)(12 + 2x) = 2[(18)(12)] 
216+ 60x+4x? = 2(216) 
4x? + 60x-216=0 
x? +15x-54=0 
(x+18)(x-3)=0 
x=3; —18 (neglect) 
Area of picture frame=(24)(18) = 432 sq. in. 
Area of picture=(18)(12) = 216 sq. in. 
Area of frame=the picture=216 sq. in. 
432 sq. in.=216+216 Ÿ 


Exercises 9.11b Page 240 


1. y =5x+8 
y=+V5x+8 


(continued) 
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Exercises 9.11b Page 240 (continued) 


Exercises 9.11c Page 241 


1. 9x? +16y? =144 
16y? =144-9x? 
16y? = 9(16— x?) 


id 2 
=—|(16— 
M a *) 


y + 116-27 


2. 4x° +25y" =100 
25y? =100-4x? 
25y? =4(25- x2) 


> 4 2 
SSE Byres 
2 eS x) 


y=+2 25 
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Exercises 9.11d Page 242 


1. 9x? -16y? =144 

—16y* =144-9x? 
16y? =9x? -144 
16y° = (x? _16) 


2. 4x” —25y” =100 
—25y* =100-4x? 
25y° = 4x? -100 
25y? = 4(x? - 25) 


Fr Ath: 
= ——lx* 95 
d ri ) 


y =+ Le -25 
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Exercises 9.11e Page 243 


288 Algebra 2 Solution Key 


3. Let ft = time 9 hr. 


ne 


rate time distance 


original ee t 90 miles 


9 
proposed = + = t e 90 miles 


i) | 1 Ÿ 90 = 
4 — |=|t-— | —+— 
t 6A t 11 


5 OH. 1. 


+ 
pe til 33 
o= (39-1542 1) 


0=-495+ 61? -t 

0 = 6t? -1-495 

0=(6t-55)(t +9) 

6t-55=0 t+9=0 
me 1 t=-9 
= ee a he, neglect 

Or, use the quadratic formula. 
90 _6-90 108 
FPT 
6 


1084-2110. mph 
11 3 TI 


ie Lop ee 
6 6 


10(9) =90 mi. ¥ 


mph 


4. Let x= width of the path 8 ft. 
75+2x= length of lawn and path 
60+2x= width of lawn and path 

(75+2x)60 + 2x) - (75.60) = 2416 
4500 + 270x + 4x? — 4500 = 2416 
270x+4x? -2416=0 
4x? +270x -2416=0 
2x’ +135x-1208 =0 
(x-8)(2x+151)=0 


x-8=0 2x+151=0 
x=8 ft. #131 
2 
neglect 


Or, use the quadratic formula. 


75+16=91 

60+16=76 

91-76 =6916 

75-60 = 4500 
6916-4500 = 2416 sq. ft. / 
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Exercises 9.12 Pages 245-246 


1.x7+y2=41 xy = 20 
y? =41- x? 20 


y=+V41- x? 5 


à hyperbola 


The graphs intersect at (4, SI (5, 4), (-4, ~ 5), 
and (—5, — 4), There are 4 real roots. 


2. 2x+5y=10 5x? + 3y* =125 
y=-£x+2 y=451375-15x° 
x y 
—5 4 
0 2 
5 0 


The graphs intersect at (5, 0) and (-4.1, 3.6), 
There are 2 real roots. 


9x? —16y? =144 


y=+3Ve 16 


The graphs intersect at (4.1, 1) and Ce) 
There are 2 real roots. 
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,=1) 


(1 


,—1) and 


(1 


There are 2 real equal roots. 


The graphs intersect at 


3), 


» 


5 


0) and ( 


» 


4 


The graphs intersect at 


There are 2 real roots. 


(continued) 
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Exercises 9.12 Page 245 (continued) 


ellipsé… 
+4y2 


The graphs intersect at (a =) (1, =) (Er 2 | ioe ee Woe Do 0. | 


and (4 À There are 4 real roots. 


The graphs intersect at (.2, 3.0) and (2: 3.0). 
There are 2 real roots and 2 imaginary roots. 
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5 
js) 
8 
ren 
oa 
nee 
A 
© & 
“ce 
Chut 
MS) 
SE 
10 
EE À 
= 
oO 
La 
0 
ye 
o vO 
+» JS 
Se 
he Fas 
owes 
a 
Sy 
ob 
oO 
S À 
KE à 


ee 


j 
Mer 


RCE 


: 


de 


i 
Bee 
: 


a ee eee 


The graphs do not intersect. 
There are 4 imaginary roots. 


(continued) 


Unit 9 Exercises 9.12 293 


Exercises 9.12 Page 245 (continued) 


10. x?+7y°=64 x? — y? =49 


y =+V64 - x? y = +Vx? -49 


0 +8 
+8 0 
az 4 ose 
+4 10,920... 
EO es 21 say 


The graphs intersect at (7.5, 27) (7.5, 2.7), (7:5) 27), 
and (-7.5, -2.7). There are 4 real roots. 
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The graphs intersect at (2, 0) and (3.3, -1 3). 


There are 2 real roots. 


12 


The graphs intersect at (5.7, 1.8) and (-3.9, — 4.6). 


There are 2 real roots. 


(continued) 
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Exercises 9.12 Page 245 (continued) 


13. Lett=tens' digit 
t+3=units' digit 
10¢ + (t +3) = number 58 
t+t+3=sum of digits 


[ior + (++ 3)\(t+24+3)=754 
(112 + 3)(2¢ +3) =754 
221? +39t+9=754 

221? + 39t -745=0 

(t —5)(22¢ +149) =0 


t—-5=0 221+149=0 
t=5 ead 142 
t+35=8 22 
neglect 


Or, use the quadratic formula. 
58(13) =754 / 


Exercises 9.13 Page 247 


1. x=3y 
x? +y? =40 


(3y)° + y? =40 
yey? = 40+ ~ = 32) 
10y2=40 x=6 (6,2) 
y? =4 x = 3(-2) 
yst2™— x=-6- (6, =2) 
NOTE: You need only to check 
the answers in the quadratic equation, 


since they were derived from the linear 
equation. 


6° +27 =364+4=40V 


2 
(-6) +(-2) =36+4=40v 
Remaining checks are left for the teacher. 
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14. Let x = number of boxes 200 


BALL pounds per box 10 
4 


no. of boxes lbs. total Ibs. 
per box 
2000 
original x Tits 2000 
2000 


+6 2000 


proposed x-75 = 


2000 


Fr ox ~75) = 2000 


x 
(2000 + 6x)(x—75) = 2000x 
2000x + 6x? — 150,000 - 450x = 2000x 
6x? 150,000 -450x = 0 
6x? —-450x—150,000 = 0 
3x? -225x-75,000 = 0 
(x 200)(3x + 375) = 0 


x—200 =0 3X+3175=0 
x = 200 2315 
2000 RE 
210 
200 neglect 


Or, use the quadratic formula. 
16(125) = 2000 / 


2 x+y=3 
x? +2xy = 8 
y=3-x 
x? +2x(3-x) =8 
x? +6x-2x?=8 APE, 
O=x* -6x+8 vet (4, -1) 
0=(K-4{x-2) 72922 
X=4; 2 y=1 (2, 1) 
3. |x?-2y? =7 
x-y=8 
x=8+y 


(8+y) -2y?=7 


64+16y+y?—2y?=7 nee 


O=y-16y-57 *=27 (27, 19) 
0=(y-19{y+3) *=8+(-3) 
yi. 3 A= Soe 


4. |x?+y?=25 8 x? + y? = 34 
3x+4y=0 x+y=8 
Lex Pt 
NE a x?+(8-x) =34 
Syrie x? +64-16x+ x? = 34 
2 eb 2 a 
+) =25 2x7 -16x+30=0 7 
~3(4) 2 ve 
> 9x2 Ere x" —8x+15=0 
x arta r (x-3)x-5)=0 Me 
; ; Y=—3 (4, -3) x=3 5 à dos 
16x° +9x° = 400 _3(-4) +. 4 
25x? = 400 aie x’ + xy =12 
x? =16 je 3 (-4, 3) +) 2 Os 
x = 44 sf 
x-2=y 
5. |10x+y=3xy x?+x(x-2)=12 
y-x=2 x? +x? -2x=12 
as 2x? -2x-12=0 y=3-2 
y= x 2 = 
x*-x-6=0 y=l 
10x+ (2+ x) =3x(2+ x) =2(-1 (x—3\x+2)=0 Vie PD 
11x+2=6x+3x° a 3 x=3;-2 f/y=-4 
O= 3x? -5x-2 5 ee 3] 
0 =(3x+1)(x—-2) 273 3 10 x+y=7 
fo 2 2 | |3x2+ y2 =43 
3 y=4 (2, 4) 
y=7T-x 
6. La 3x2+(7-x) =43 
m-2n= 3x? +49-14x+ x? -43 =0 
m=2n+1 4x? -14x+6=0 
(2n +1) —3n? =13 2x2—7x+3=0 
An? +4n+1-3n? =13 m =2(-6) +1 (2x-1)(x-3) =0 
n?+4n-12=0 m=-11  (-11,-6) x=) 3 
(n+6Xn-2)=0 m=2(2)+1 | 
n=-6; 2 m=5 (5, 2) D 2x+y=5 
3x? —7y? =5 
F 3y?-22 =8 y=5-2x 
2y=2-z 3x2-7(5-2x) =5 
sa 2uew. 3x? -1(25-20x+427)=5 
3y?-(2-2y) =8 3x SU A =5 
5 : —25x? +140x-180=0 
3y -(4-8y+4y?)=8 5x? -28x+36=0 
eet hy 4) A (5x-18)(x-2) =0 
0=y"-8y+12 18 
0=(y-6)(y-2) ri? 
ALLÉE. 18 
z=2-2(6) y=s- 18} 
=- 6, -10 
ea 10) ) 25 36 
z=2-2(2) VE 
z=-2 2, -2) “ii (5 2) 
FREE Cr 
y=5-2(2 
y=1 (2,1) 


(continued) 
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2 2e 
12, J +2Y+7 =12 
2x+2=3y 
2x=3y-2 
pore ke 
2 
3 
2) (#22) 2 
——— | +] —— ly + =12 
| 2 den dits 
2 2 
9y ee, y 120 
Oy? -12y +44 6y* —4y+4y? -48=0 
19y? -16y-44=0 
(19y + 22)(y-2)=0 


19 
sel 
= 1410 
x 
2 
(ss) 2 -2) 
BNO RTS 19’ 19 
3(2)-2 
x= 
2 
2 DRE 
13. Sir +3y" =16 
3x-3y=8 
3x=8+3y 
RAS +3y 
3 
8+3yŸ 
os) +3y? =16 
3 
2 
ft), se 1620 
5(64+48y+9y2)+27y? 1440 
320+240y+45y° +27y? -144=0 
72y? + 240y +176 =0 
9y° + 30y+22=0 
y = 2308 4900 - 4(9)(22) 
2(9) 
_-30+V108  -30+6V3 -5+43 
18 18 3 
are à ÈS 
3 3 
8-5+43 8-5-V3 
i= 
3 3 
3443 35 


3 
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AE 3) EE 


15. 


2 
ST a FP  f3 
{ 2 | | its 


jee Se ne ~y*+3=0 
4 2 

3(25+ 30y + 9y”)—2(5y + 3y?)—4y? +12 =0 

75+ 90y +27y? -10y -6y? —4y? +12 =0 

17y? + 80y +87 = 0 

(17y+29)(y +3)=0 


LEZ: 3 
17 
29 
5-7] 5+3(-3) 
% = 
D 2 
ef ee 
APT T7 2 
if 2) 1 x = 2 
NN | 
2N 1g, 17 
|-4 112) (-2, -3) 
174847 
9x? +49y? =85 
3x-7Ty =13 
3x =13+7y 
vehi ay 
3 
13+7y < 
of 327) +49y? =85 
169+182y+49y* + 49y* —85=0 
98y? +182y+84=0 
7y? +13y+6=0 
(7y + 6)(y+1)=0 
6 
=——; | 
fhe 
6 
13+7| -— 
__ Be] gis EN) 
3 3 
13=6 76 
3 LR 
7 1 Xe 2 
X=—= /— 
HAS 


fered 
xy+x? =5 
y=1+3x 
x1 + 3x) + x2 SE 
x+3x?+x2-5=-0 
4x?+x-5=0 
(4x+5)(x-1)=0 


17. Er 


(x—3)(x +1) =0 
x=3; -1 
ne. | x+2y=12 
xy + y? = 32 
x=12-2y 
(12-2y)y + y? = 32 
12y—2y? + y? = 32 
—y?+12y-32=0 
y?-12y+32=0 
(y-8)(y-4)=0 
y=8; 4 
19. |2x+4y =20 
ve 
x+2y=10 


x=12-2(8) 
x = —4 

x= 19 2(4) 
x=4 


(-4, 8) 


(4, 4) 


x=10-2y 


(10-2y) +y? =25 
100 — 40y +4y° + y° =25 
5y° -40y+75=0 
y? -8y+15=0 
(y-5)(y-3)=0 

y=5; 3 


x+y=7 


20 
x? — xy + y? =19 


y=7-x 


x? —(7—x)4(7— x) =19 

x? —7x+x7+49-14x4x7-19=0 
3x? -21x+30=0 

x’ -7x+10=0 


(x-5)(x-2)=0 


y=3x-12 


x? — x(3x-12)=160 
x? ~3x? +12x-160=0 
2x? -12x+160=0 
x? ~6x+80=0 


6 +436 —4(1)(80) 
x = — 
2(1) 
2e 6+¥-284  6+2iV71 


2 2 
een oi 


y= 3(84av7i) 12 


y=9+3iV71 -12 


y=-34+3iV71 
1-38 
y=9— 3/71 —12 
y=-3-3iV71 


(34+i/71,-34371) (3-i¥71,-3-3:71) 


(continued) 
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22. | x’+y" =26 
2x-3y=7 
2x =74+3y 
Ly 
2 
7+3 | 
(TY) ay =26 
2 
DE, DT: 
49+42y+9y° +4y? =104 
13y* +42y-55=0 
(13 +55)(y-1)=0 


=— ot 
nee 
55 
743-29) 7 +3(1) 
x= x= 
» 7: 
91_165 0 
ART NT 2 
di 2 X=5 
Bi à 11 
x=) —§ -—— |=-2— 
a 13 13 
11 3 
EDR 4 — 
| 13 à) (5, 1) 
23. x+y=11 
4x’ —3y? =-8 
y=11-x 


PRIT ER Er 

4x? —3(121-22x+ x2)= 8 

4x? -363+66x- 3x? +8=0 

x? +66x-355=0 
(x+71)(x 5) = 


Or, use the quadratic formula. 


X=—71;. 5 


Pt CA y-1-(5) 
y = 82 y=6 
(-71, 82) (5, 6) 
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2x+3y=14 
24. ae 
x° y =12 
2x=14-3y 
_14-3y 
a: 


2 
a . 
etre 12 
| 2 À 


2 
CE ay = 12 
196 — 84y +9y° —4y? = 48 
Sy? -84y +148 =0 
(Sy-74)(y-2)=0 


T4 
Re 
sane 
74 
2) 14—3(2) 
X = 2 2 

70 222 8 

= eS D: 

Le x=4 


25. Let x =one number 5 
y =other number 3 


x?+15=8x 
x* ~8x+15=0 y= 
(x-5)(x-3)=0 hal 
Fes & 
3+5=8 / 
3(5) =15 y 


26. Let x = larger number 5 
y =smaller number 4 
x+y=9 
x? A y? = 9 
y=9-x 


x2-(9-x) =9 
*% 2 (98 x + +2) = 9 
# 81H19 000, 
18x=90 y 
*=5 
4+5=9 Vv 
4=16 5=25 
25-16=9 / 


27. Let x = one number 12 or -12 
y =other number 4 or —4 


xy = 48 
Le 
¥ 
x=3y 
(3y)y = 48 x = 3(4) 
3y? =48 M2 
2 _ x = 3(-4) 
y” =16 
y=+4 x=-12 
4(12) = 48 (-4)(-12) =48 
Ÿ Æ 
12 _; Ter" 
4 —4 
Exercises 9.14 Pages 251-252 
1 fx+y=7 
xy = 6 
y=7-x 
x(7-x) =6 y=7-6 
7x-x?=6 y=1 (6, 1) 
O=x* -7x+6 Dr 
0=(x-6)(x-1) y=6 (1, 6) 
X=06 81 
2 SR 
2, Ix ty =17 
xy=4 
4 
x=— 
y 
4 2 
2 
as + 7 
5) neg 1620 
16 83 y? =16 
nie 1 y = +4 
16+y*=17y 7° -1=0 
4_17y?+16=0 y= 
> te 2 
(y? -16)(y?-1)=0 ae 
2 eee 
4 = 1 =| 
x=1 x= 1 x=4 x=-4 
(1, 4) (1, —4) 4,1) (4,51) 
3 x? + xy + y =49 
; x+y=8 
x=8-y 
(8 + (8 — y)y + y? = 49 
2 A x=8-3 
64-167 + y” +8y — y” + y” =49 uk (5 3) 
y? -8y+15=0 - : 
x=8- 
(y-3)(y-5)=0 bes) ia) 
y=3; 5 i 


4 x? +y? =37 
x+y=7 
y=7-x 
PEL G eae) Wa Pet 
x?+49-14x+x2=37 Y=! 
2x? -14x+12=0 ee 
x*-7x+6=0 nas 
(x—6)(x-1) =0 
swealek Il 


5. x? + y? =26 
x? —xyt+y? =21 
y? =26-x? 


x? — xy +(26-x?) =21 
—Xy = —5 


+ 

Le 

Il 

D 

ox 

Se 
WI 
Ur Un 


Hf © HNO 


25+ y* =26y? y?=1 
y* —26y*+25=0 a 
(y?-25)(y?-1)=0 


<< 
Wool 
— 


(continued) 
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Exercises 9.14 Pages 251-252 (continued) ee © 


6. ae +y’ =8 
i=) 


x? — xy + y? =4 
xy = 
a 
y 
4 2 
| A 
(2) Ho et 
16 7 y? =4 
rie 5 ÿ=+2 
2 
16+y*=8y? Y oo gn 
= 8) +16=0 et 
VO a 
(y? -4)(y?-4)=0 APG 
4 4 4 4 
X = — x=— = — x=— 
2 =? 2 =) 
5922 x=- =? X=— 
(2, 2) (=2 —2) (2,2) (2, 42} 
8. |x? +2y?=17 
xy= y" = 
xy=2+y 
Lery 
y 
2 pay? : 
| y | +2y? 3y?-1=0 
4 th 4 yee 
ur 3 
? Lake te, | 
4+4y?+y44+2y* =17y? a ACT 3 
3y4 -13y?+4=0 y?-4=0 
(3y? -1)(y?-4)=0 y =4 
y=+2 
1B : 
2+(3 3] 
na LTAES 3 
3 
1 2 
er pase 
= + x) PRES 
as 5 3 3 3 3 
3 
,-2+0) 6; (3, 2) 
2 2 
2 
2e) 
x= = — cm = 
or as (-3, -2) 
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36-12y" +91 +6ye—y* = 30y" 


36 = 36y° 
l=y? 
+1=7y 


A 


y=1+x 
x? +(1+x) =61 
x? +1+2x+ x? =61 
2x* +2x-60=0 
x? +x-30=0 
(x-5)(x+6)=0 
x=5; -6 


=f 
#356 
x 
1_, 
x 
Les 
3 
1520 
X 
1.5 
X 
TE 
2 
à 
3 
y=1+5 
y's Gens 6) 
y=1+(-6) 
y=-5 (6, 5) 


11. | x°+3xy=y?4+23 
x+3y=9 


x" +9x—x° =———. + 23 
2 


81x =81-18x+x? +207 
0 = x? —99x +288 


O=(x-96)(x-3) 
Or, use the quadratic formula. 


12. | x? +3xy-y? =43 
x+2y=10 


2 
gb gal oe es 
2 2 


2, 30x-3x? 100-20x+%7 _ 


43 
2 4 


x 
4x? + 60x — 6x - (100-20x+ x?) 2172 


4x* + 60x — 6x? —100 + 20x — x? =172 
3x* —80x+272=0 


= 804 (-80) — 4(3)(272) 


2(3) 
80+56 


ae 80+ 73136 à 


6 6 


(continued) 
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Exercises 9.14 Pages 251-252 (continued) 


13. | 3x2-2y?=19 16. | x” +xy = —6 
2x? -3y" =6 xy +y7 =15 
2 2 xy =-6-x? 
6x* —4y* = 38 gers 
(—-)| 6x?-9y? =18 ae 
72 
2 ae Rete 
A 20 {= x | 6=% | 15 
eS x % 
ER Pann see TUE 
2 0 — 2 a 
2x? -3(2) =6 2x* -3(-2) =6 = 2 
2x°-12=6 2x -12=6 6x" — x1 364120 x= toe 
2x7 =18 2x* =18 9x? = 36 
X = +3 $6 are x = +2 
+ a2) (Er 2 
CORPS, C2) | ) L 6-0) rs? 
14. x?+xy-y =-31 j (2) ; He) 
10 = 
(+) x? — xy + y? =49 TS LS 
Des =18 y=- y=5 
x? =9 (225) (82%) 
ru ‘i 72154 
CreGayed0e a) sleahcyano | Ir | ce 
9-3y+y* =49 9+3y+y? =49 GE yp = 100 
y?-3y-40=0 y?+3y-40=0 xy =A 
(y-8)(y+5)=0 (y +8)(y-5)=0 _45 
y=8; -5 RS y 
3, 8) (3, -5 E398) (235 2 7 ee 
oho, \ ye) (#) ee 2 = 1064 V(-106) -a(1)(2025) 
15. r?+rs +5? =37 2(1) 
Oli? 457225 06 2106 V3136 _ 10656 
2 2 
re | 2025+ y" =106y* y? = 81 or y? =25 
pars y* -106y? +2025=0 y=+9 or y=+5 
S 
: 45 45 45 45 
ta uct a Bo =— =— 
144 ‘oi ae x=5 EE es) x=-9 
— +s? =25 s° =16 5.9) (5-9) (sf: 
S S = +4 
144457 = 255? #90 
s-25s?+144=0 nr 
(s*-16)(s?-9)=0 S = 45 
12 12 12 12 
= F=— r=— = — 
4 4 3 3 
r=3 r=-3 r=4 r = —4 
3.4) ih 354) (14) 
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LE x—2y =2(a +b) 


x=2y+ Aa + b) 
[2y +2(a+b)|y +2y? =20(b-a) 
2y? + 2ay + 2by +2y? = 2b -2ab 
4y* + 2ay + 2by -2b? +2ab=0 
4y? + (2a + 2b)y —(2b? - 2ab) =0 


(2a 42b)+ | (2a+2b)°= 4(4)|-(20? 5 2ab)| 


fe: 2(4) 
“a ~2a -2b+4a? + 8ab+ 4b? + 32b? - 32ab 
— TT Sl RTE dm Ni méfie 


radicand = 4a? - 24ab+36b? = (a? — 6ab+ 9b?) = Aa - 3b) 
y 22a 2bt (2Xa-3b) _ -2a-2b+(2a -6b) 


8 8 
—2a-2b+2a-6b —2a-2b-2a+6b 
= ————————— y= 
8 8 
PU _-4a+4b _ 4(b-a) 
agar ONCE 8 
_b-a 
2 


x= 2(-b) + 2(a +b) 
x=-2b+2a+2b 
X=2a 


+= (254) +2(a + b) 


x=b-a+2a+2b 
x=a+3b 


Bocas): 


s=—at? 
20. 
v=al 
v v v 
a=— a=—= 
t Es: 
(2 Vv 
2\¢t à Vv 
a=v.— 
+1 ot 
v yee 
2s 
21. Let x = one number 12 
y =other number 4 
x+y=16 
xy =48 
48 
ARTS 
48 
ples “HD: 
x y=4 
x? +48 =16x 48 
x? -16x+48=0 ert 
(x-12)(x-4)=0 ua 
x=12; 4 
12+4=16 / 
12(4) =48 v 


22. Let x=one number 11 or —-7 
y = other number _7 or -11 


x-y=4 
xy = 77 
2th 
x 
77 eee 
éd. 11 
x? -71=4x falas 
2 eS 
x° —4x-77=0 77 
(x-11)(x+7) =0 y=-11 
x=11; -7 
D7-47/ 7 (tle a y 
11(7)=77 / (102777 


(continued) 
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24. Let x = one number _6 


23. Let x =one number 12 or —12 
y = other number _2 


y = other number 9 or -9 


xy =108 x+y=8 
x _,i x? +y* =40 
y 3 y=8-x 
_ 108 x2+(8- x) =40 
> 1 x? +64-16x+x? =40 
Tae 2x? -16x+24=0 y=8-6 
— x? -8x+12=0 VE? 
108 3 y=9 
3x? =432 _ 108 2 
x? =144 ABATE) 62=36 2?=4 
x=+12 y = —9 36+4=40 / 
12(9) =108 (-12)(-9) =108 
RER Ut ale A FAI 
RL ea Se 10 m5 LAS 
Exercises 9.15 Page 253 
1. Let x =one number 5 3 Let! =length 12 ft. 
y =other number 3 w = width 10 ft. 
x+y=8 21+2w = 44 
x? + y? = 34 lw =120 
i à pat 
x? +(8- x) = 34 120 
x? +64-16x+x? = 34 2142( 120) 44 _ 120 
2 _ = 1 
2% à 16x+30=0 y=8-5 21? + 240 = 44] pate 
"i 8, aS : 21? -441+240=0 120 
el aa a... Anes [?-221+120=0 Tis 
HT EE TANT On w =12 
5+3-8/ 1=12: 10 
5= 251 .37=9 
25+9=34 / 2(12)+ 2(10) = 44 (12)(16) =120 / 
24+20=44 / 
2. Let/=length 4 in. 
w=width 6 in. 
21+2w =20 
lw = 24 
aot 
i 
21+2(24) -20 24 
1 a 
21° +48 = 201 wan 
21? - 201+ 48 =0 24 
’ -101+24=0 us 
(1-6)(1-4) =0 w=6 
1=6; 4 
2(6)+2(4)=20 (6)(4)=24v 
12+8=20 / 
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4. Let x= one number 45 or — 45 6. Let x = side of one square ee cm 
8 
y = other number 15 or —15 Sie ER 


8 € “a y =side of other square 5 cm 
y 1 ee 3 x+y=12 
x? — y? =1800 eae 
x=3y fi 
(ayy el 400 ibe: : x=12-y Se Lela 
ae x= 45 (12-y) -y? =3 96 47 
9y* — y" =1800 x =(3)(-15) 144-24y+y?-y? =3 te We 
8y? = 1800 x=—45 —24y=-141  ,-49 1 
y? = 225 oe eae 
y=+15 fen 8 
Er + sfr 
45 3 Le 2 
452-2025 15?=225 (62) (82) P 
2025 - 225-1800 Ê : 


37.51562...—34.51562...=3 / 


7. Letu=units' digit 


5. Let/=length 7 ft. t=tens' digit 
w = width _5 ft. 10¢+u=number 12 
lw = 35 u(10t+u) = 24 
ML le (10t+u)+t+u=15 
2 10t+utt+u=15 
a 11t+2u=15 
te hs 11t=15-2u 
one (1481) = 15-24 
70-21 =1(1+1) 11 
=P 1529 
by re w= did Ru] 24 ME Sor (-50) - 4(3)(88) 
+ " 2(3) 
0 =(7+10)(2-7) w=5 150-20u 
1=7; -10 neglect . 11 Er or 
2 
5 ft.x7 ft.=35 sq. ft. / 150u-20u" 2 94 DEL EST TUE: 
5 ft.-1ft.=4 ft. Ho 6 6 
7 ft.+1 ft.=8 ft. 150u—20u" +11u" = 264 2 
1 -9u? +150u -264 = 0 da d'u 
7 (8)=4 4 3u* — 50u + 88 = 0 Units' digit cannot be fractional. 


_15-20) 11 


lee = 


11 11 


number = 10(1)+2=12 
12(2)=24 / 
124(1+2)=15/ 


(continued) 
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Exercises 9.15 Page 253 (continued) 


8. Let a = altitude 
b=base 4 ft. 


a+b+(b+1)=12 et 


Beat? =(b+1) 
a+2b=11 b 
4=11-2b 


(11-2b) +62 =(b+1) 
121-—44b+4b° +b? =b? +2b+1 


4b? -46b+120=0 
a=11-2 
2b?-23b+60=0 : 
(2b-15)(b—4) =0 “or 
pa 4 HE) 
2 


(Sa ; 
Base cannot be 7 since altitude cannot be —4. 


hypotenuse = b+1=5 
3+4+5=12 / 


9 cost #of total 
; per yd. yards cost 


original x y 60 
changed x-.40 y+5 60 
xy = 60 
I —.40)(y +5) = 60 
_ 60 


(25 402 7 5 =60 


A SPL 
x 


Bnet £5 
x 
5x? -2x-24=0 
(5x-12)(x+2)=0 
#12 60 


“eee, aaa 


5 Y= 740 


x cannot be negative. y=25 yd. 


x = $2.40 per yd. 
25 yd. @ $2.40 = $60.00 / 
25+5=30 yd. $2.40 — $.40 = $2.00 
30 yd. @ $2.00 = $60.00 / 
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10. Let R = radius of larger circle _9 ft. 


11. 


r = radius of smaller circle _6 ft. 
ye eR 
3 


mr? +nR? =117x% 


2 
2e) +R? =117x% 


TR4R?-117 
9 
4R°+9R° =1053 
13R° =1053 2 
2 r=—(9) 
R”=81 3 
R=29 r=6 
Radius cannot be negative. 
2 
=(0)=6 / 
3 


The areas are 367 and 817. 
367 +817 =117x / 


price #of total 
perib. pounds cost 


original x y 22 
changed x+.05 y-4 22 
xy = 22 
fe + .05)(y—4) = 22 
ep 


(x+ 03(2 4) | 22 


22 Art Bae? 
X 


Ay Se ep 

x 
—4x? — 2x+1.1=0 
40x? +2x-11=0 
(2x-1)20x+11)=0 


1 11 22 
x= >; -— Y=— 
2 20 > 
x cannot be negative. y= 44 lb. 
x =$.50 per Ib. 
44 lb. @ $.50 = $22.00 / 


44 —4 = 40 yd. $.50+$.05 =$.55 
40 yd. @ $.55 = $22.00 / 


Te en eee SL 


12. tons # of total 
per hr. hours tons 
original ba y 20,000 
changed x+500 y-1 . 20,000 


RAD 4-26 O05 | 
xy = 20,000 


(x+ 500! y = 4) = 20,000 


_ 20,000 


x 
(<+-500} 22.000 mee -4)- 20,000 


20,000 x + +R 200 20 000 
4 2000 10,000,000 
->x-—— + ——————— =0 

3 3 x 


—4x? —2000x + 30,000,000 = 0 
x? +500x — 7,500,000 =0 
(x -2500)(x +3000) = 0 
Or, use the quadratic formula. 20,000 
x=2500; —3000 2 3500 
x cannot be negative. y=8 hours 


8 hr. — 1hr. 20 min. = 6 hr. 
2500 tons per hr. +500 tons = 3000 tons 
3000 tons per hr. x 65 hr. =20,000 tons / 


Exercises 9.16 
1. x? -5x-75=0 


b? — 4ac = (5) —4(1)(-75) = 325 
The roots are real, unequal, and irrational. 


Page 255 


2. A +5x+6=0 
— 4ac = (5) —4(1)(6) =1 

oe roots are real, unequal, and rational. 
3. x?+7x-30=0 

b? - 4ac =(7) - 4(1)(-30) = 169 =132 

The roots are real, unequal, and rational. 
4. 4x? -4x+1=0 

b? - 4ac =(-4) - 4(4)(1) = 0 

The roots are real, equal, and rational. 
5. 4x7 +6x-4=0 

b? - 4ac=(6) —4(4)(—4) =100 =107 


The roots are real, unequal, and rational. 


6. x7 +x+2=0 


b? - 4ac = (1) —4(1)(2) =- 


The roots are imaginary and unequal. 


is 


10. 


11. 


x7? —-3x+5=0 


b? - 4ac =(-3) —4(1)(5) =-11 
The roots are imaginary and unequal. 


. x°+3x-5=0 


b? —4ac = (3) —4(1)(—5) = 


The roots are real, unequal, and irrational. 


. 4x7 +16x+7=0 


b? —4ac = (16) —4(4)(7) =144 =122 

The roots are real, unequal, and rational. 
9x? +12x+4=0 

b — 4ac = (12) — 4(9)(4) =0 

The roots are real, equal, and rational. 
2n* +n+3=0 


b?—4ac=(1) -4(2X3) = -23 
The roots are imaginary and unequal. 


(continued) 
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Exercises 9.16 Page 255 (continued) 
12. y+5y-36=0 17. Let x= larger number 10.5 or 12 


A1 =) 1U)-36)-160=12 y = smaller number 5.5 4 
The roots are real, unequal, and rational. x+y=16 
x+y? =4413x 
13. x°+6x+9=0 y=16-x 
2 
b* —4ac = (6) —4(1)(9) =0 Piva (yore mee Wale 
The roots are real, equal, and rational. Pye Bene mre 
14. 6x° +6x-1=0 2x? -45x+252=0 
b? - ac = (6) —4(6)(-1) = 60 (x-12)(2x-21)=0 
The roots are real, unequal, and rational. (x-12)=0 O~ J 1)=0 
= 1 
15. 4x? -7x+5=0 dd ven 
2 y=16-12 2 2 
b? -4ac=(-7) -4(4)(5) = -31 4 ei 
The roots are imaginary and unequal. | eee. 3 
16. Let w = width 5 si 
w+3=length Jeet: 
b = border it ft. Or, use the quadratic formula. 


2 
Both pairs have sums of 16. / 
w(w +3) =108 13(12)+4=160 


—2b 3-—2b)= 54 
(w-2b)(w+3-2b)=5 (12) +(4) =144416=160 V 


w? +3w =108 
oe 1080 13(10.5)+4 =140.5 


TRE) CEE (10.5) +(5.5) =110.25+30.25=40.5 / 
(w-9)=0 (w+12)=0 
w=9 w=-12 
w+3=12 neglect 


Or, use the quadratic formula. 
(w-2b\w+3-2b)=54 
(9-2b)(9+3-2b) =54 
(9 -2b)(12 -2b) = 54 
9(12 — 2b) - 2b(12 - 2b) = 54 
108 -18b-—24b+ 4b? =54 
4b’ —42b+54=0 
2b’ -21b+27=0 
(b-9)(2b-3) =0 


(b-9)=0 (2b-3)=0 
b=9 e) 1 
s b= —=1=— 
neglect since 2 10 


border cannot 
equal width 


l-w=12-9=3V7 
9(12) =108 sq. ft. / 
Take away border: 
1 1 


On ate 
a 


es ales Peart 
2752 


9(6) = 54 sq. ft. / 
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Exercises 9.17 Pages 258-259 


(Note: In these solutions, other "possible zeros" were tried but 
they did not yield a zero result when substituted into the polynomial.) 
1. x°+2x?-~x-2=0 
Possible zeros: +1, +2 
Evaluating +1, (1)° + 241) =(1)-2= 0; x =1 is a zero. 
Since x =+1 is a zero, then (x-1) must be a factor; dividing by (x -1) 
1] 1+2-1-2 
+1 +3 +2 
1 +3 +2 lo 


The other factor is x? + 3x +2. 

x°+3x+2=0 

(x+2)(x+1)=0 x=-—2;x=-1 

The solution to x? +2x* —x-2=0 isx=1, x=-1,x=-2 
(x-1)(x+1)(x+2) 


2. x? +2x?-11x-12=0 
Possible zeros: +1,+2,+3,+4, +6, +12 
Evaluating?sil (1) +210 =11(-1)-12-0:x=-1isa zero 
Since x = —1 is a zero, then (x+1) must be a factor; dividing by (x +1) 


-1| 1211-19 
Eh gl rats ES 


1 +1 -12 lo 
The other factor is x? +x-—12. 
x’ +x-12=0 
(x+4)(x-3)=0 Xx=—4; x=3 
The solution to x° +2x” —x-2 isx=-1, x =-4, x=3 
(x+1)(x+4)(x-3) 


3. x°-x?+9x-9=0 
Possible zeros: +1, +3, +9 
Evaluating +1, (1) ~ (1) +9(1)-9=0;: x=1 is a zero. 
Since x =1 is a zero, then (x-1) must be a factor; dividing by (x-1) 


1| (620.5 
ri 11049 


1+0 +9 lo 


The other factor is x? +9. 

x2+9=0 x=+-9 

x= 31; x=-31 

The solution to x°-x?+9x-9=0 is x=1, x =3i, x =-3i 
(x-1)(x-3i)(x+ 35) 


(continued) 
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Exercises 9.17 Pages 258-259 (continued) © © men 


4. x°—x?-8x+12=0 
Possible zeros: +1, +2, +3, +4, +6, +12 
Evaluating +2, (2) -(2) —8(2)+12=8-4-16+12=0 
Since x =2 is a zero, then (x—2) must be a factor; dividing by (x-—2), 
2| 1-1-8 +12 
2 +2 -12 
FRAC 
The other factor is x? + x—6. 
x*:x-6=0 
(x+3)(x-2)=0 CS 


The solution to x? - x? -8x+12=0 isx=2, x=2, x=-3 
(x-2)(x-2)(x+ 3) 


5. x° + 6x? +11x+6=0 
Possible zeros: +1, +2, +3, +6 
Evaluating —1, (-1) +6(-1) +11(-1)+6=-1+6-11+6=0 
Since x =—1 is a zero, then (x+1) must be a factor; dividing by (x +1) 
Sly BG a1 1 $66 


-1-5- 6 
ee 
1+5+6 {0 


The other factor is x? +5x+6. 

x? +5x+6=0 

(x+2)(x+3)=0 = = —5 

The solution to x° + 6x? +11x+6=0 Is x=—1, x ==2,45 53 
(x+1)(x+2)(x+3) 


6. x°+x?+x+1=0 
Possible zeros: +1 
Evaluating —1, (= F (Br +(-1)+1=0 
Since x =—1 is a zero, then (x +1) must be a factor; dividing by (x +1) 


1] 1+1+1+1 
-1 0-1 


1 O+1 0 


The other factor is x? +1. 


x’41=0 x=+y-1 
LL —-1 


The solution to x° + x? + x+1=0 isx=-l,x=i,x=-i 


(x+1)(x-i)(x+i) 
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7. x°-2x? -15x%+36=0 
Possible zeros: +1, +2, +3, +4, +6, +9, +12, +18, +36 


Evaluating 3, (3) -2(3) -15(3)+36=27-18-45+:36-0 
Since x = 3 is a zero, then (x—3) must be a factor; dividing by (x-3) 
3| 1-2 -15+ 36 
3 +3 —36 
1 +1 -12 | 0 


The other factor is x* +: x—12. 
x? +x-12=0 
(x+4)(x-3)=0 x=-45x=3 


The solution to x? —2x? —-15x+36=0 isx=3,x%=3,x=-4 
(x - 3\(x = 3)(x + 4) 
8. x°-6x?-9x+54=0 
Possible zeros: +1, +2,+3,+6, +9, +18, +27, +54 
Evaluating 3, (3) —6(3) -9(3)+54=27-54-27+54-0 
Since x =3 is a zero, then (x—3) must be a factor; dividing by (x-3) 
3| 1-6 -9+54 
3 -9 -54 

1-3 -18 | 0 
The other factor is x? —- 3x-18. 
x?-3x-18=0 
(x-6{x+3)=0 x=6; x=-3 


The solution to x? — 6x? -9x+54=0 isx=3, x =—3,x=6 
(x-3)(x-6)(x+3) 


9. x4+4x°+3x7-4x-4=0 
Possible zeros:+1, +2, +4 
Evaluating 1, (1)° +4(1)° + 3(1) -4(1)-4 =0; x =1 is a zero. 
Since x = 1 is a zero, then (x-1) must be a factor; dividing by (x-1) 


1] 1+4+3-4 -4 
é 1 +5+8+4 


1+5 +8 +4 [0 


The other factor is x? + 5x? +8x+4. 

Possible zeros: +1, +2, +4 

Evaluating —1, (-1)” + 5(-1) + 8(-1)+4 = 0: x =-1 is a zero. 

Since x = -1 is a zero, then (x+1) must be a factor; dividing by (x-1) 


1] 1+5+8 +4 
TW med had +4 


1 + 4 +4 lo 
The other factor is x? +4x +4. 
x?+4x+4=0 
(x+2)(x +2) =0 x=-2;x=-2 
The solution to x* +4x° + 3x” —4x-4=0 isx=1, x=-1, x=-2, x=-2 


(continued) 
(x +1)x—1)(x + 2)(x +2) 
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Exercises 9.17 Pages 258-259 (continued) 
10. x4 -x?+x*-3x-6=0 
Possible zeros: +1, +2, +3, +6 
, : 
Evaluating —1, (-1)° — Ci + (Th aus 0; x=-1 is a zero. 
Since x = —1 is a zero, then (x+1) must be a factor; dividing by (x+1) 


-1| 1-141 -3 -6 
-1+2-3 +6 


1-2+3 -6 | 0 
The other factor is x? — 2x? +3x-—6. 
Possible zeros: +1, +2, +3, +6 
Evaluating 2, 2) _ 20) +3(2)-6= O; x =2HS 2 Zeno, 
Since x = 2 is a zero, then (x—2) must be a factor; dividing by (x - 2) 


2| 1-2+3 -6 
2210 6 


1 0+3 0 
The other factor is x? + 3. 
x? +3=0 pai 
VE 34e its 
The solution to x* — x? + x? -3x-6=0 is x=-1, x=2, x=i CEE 


(x +1) x 2x ~ iV3)(x + i3) 


11. f(x) =(x-6)(x-4) 
= x? -10x+24 


12. f(x) =(x-5)(x+3) 
=x? ~2x-15 


13. f(x) =(x+1)(x —1)(x + 2) 
= (2 ~1)(x+2) 
= x (x+2)-(x+2) 
ex +200 x 2 


14. f(x) =( -3{x+4} 


or, multiplying by 3, 
g(x) Say Suse: 
has the same zeros. 


15. f(x) (2-5) 


or, multiplying by 9, 
g(x) =Ox— 21e+10 
has the same zeros. 
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(x + 2) x - ix +i) 

(x? +1)(x +2) 

“(x +2)+(x+2) 
+2x? +x+2 


17. f(x)=|x-(3+-2)][x-(3- V2) 
tre ve). Pa (3+ V-2)(3-y-2) 
=x ? 3x4 xV-2 -3x—-xV-2 +9-3y_2 +3V-2 -(¥-2) 
=x? -3x-3x+9-(2) 
= <7 6x-+11 
18. f(x) abel (2+5)||x-( V5)| 
me a 15)> ey (2+45)2-45) 
= x? -2x+ V5 -2x—xV5 +4—-275 +25 -(4/5) 


= x*-2x-2x+4~-(5) 
er og 


19. f(x) =(x-5)(x - 2i)(x + 25) 
= (x? + 4)(x—5) 
= x2(x-5)+4(x-5) 
= x°—-5x7 +4x-20 


20. f(x) = (x41) x— (2+iv3)|[x-( V3)| 
=(x+1))x2 {2 nai LR 
SP PE de pere 25 (+) 


=(x+1){x2-2x-2x+4-(-3)] 
=(x+1)x2-4x+7) 

= x(x? -4x+7)+(x2 -4x+7) 

= x 4x? +7x+x?-4x+47= x 3x2 +3x+7 


21. f(x) =(x-1)x —2) 


=x? -3x+2 


16. f(x) 


yy ll 


ca aaa 


22. Let /=length 36 in. 
w = width 24.5 in. 
| lw = 882 
1-6=w+5.5 
l=w+11.5 
(w+11.5)w = 882 
w?+11.5w = 882 
w?+11.5w — 882 = 0 


(w-2 J+30-0 


we = w+36=0 
w =24.5 aoe 
w+11.5=36 neglect 
Or, use the quadratic formula. 
Area =(24.5 in.)(36 in.) = 883 sq. in. / (continued) 


24.5 in. + 5.5 in. = 30 in. 
36 in. +6 in. = 30 in. / 
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Exercises 9.17 Pages 258-259 (continued) 


23. Let y = yards bought 49 
p= price per yard $3 


no. of yards price total price 


per yard 
original y Pp $147 
after cut y-12 p+.25 $120.25 


py =147 
(p+.25)(y—12)=120.25 


147 
ee 


inn af 7-12 }otanas 


(100p+ 25) aan 12,025 
(100p + 25)(147 -12p) =12,025p 
14,700p + 3675—1200p* — 300p =12,025p 
2375p + 3675-1200p* =0 
1200p? — 2375p-—3675=0 
48p° -95p-147=0 
a=48, b=-95, c=-147 


_ —b+ Vb? —4ac 


2a 
p=3,- (neglect) 
pints 
5 


49 yd. @$3 = $147 / 

49 yd. -12 yd. =37 yd. 

$3 +$.25= $3.25 

37 yd. @$3.25 = $120.25 / 


Check for Progress 1 Pages 259-260 


1. 2y°-y-4=0 
a=2, b=-I1,c=-4 


4 —b+4b? —4ac 


2(2) 4 
= 1.6861406..., —1.1861406... 
SE Sa 


The check is left to the instructor. 
2. (1) graphing; (2) factoring; (3) completing 
ule square; (4) quadratic formula 


x? —8x+12=(x-2)(x-6) 
factoring, because it is the easiest. 
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Graphically, the solution is: 
x=1andx=-3., 


y=(1) +2(1)-3=0V 
(25) §9003)53-0 7 


. Letx=smaller integer -13 or 7 
x+6=larger integer —-7 13 
x(x+6)=91 
x?+6x-91=0 
(x+13)(x-7) =0 
x+13=0 x-7=0 
x=-13 x=7 
x+6=-7 x+6=13 


Or, use the quadratic formula. 
The check is left to the instructor. 


. Let c=circumference of rear wheel 7 ft. 
c—2=circumference of front wheel 5 


3500 = revolutions of rear wheel 


“3 = revolutions of front wheel 
3500 +200 = 3500 
C c—2 
cle- 7 + 200) = c(c- 2) 2200) 
e c—2 


3500(c — 2) + 200c(c — 2) = 3500c 
3500c — 7000 + 200c? — 400c = 3500c 
200c? — 400c — 7000 = 0 


c'-2c-35=0 
(c—7Xc+ 5) =0 
c-7=0 c+5=0 
Cal c=-5 
c-2=5 neglect 
The check is left to the instructor 


6. Let x = larger number 
y =smaller number 


xy =10x-18 
xy =10y-8 


(OS) ES) 1s 
y y 


10y?—8y=10(10y-8)-18y 
10y°?—8y =100y-80-18y 
10y°? —90y +80 = 0 
y? -9y+8=0 
(y-8)(y-1)=0 


Rag 
9(8) =72 
10(9)-18=90-18= 72 / 
10(8)-8=80-8=72 / 
2(1) =2 
10(2)-18=20-18=2V 
10(1)-8=-10-8=2 / 


(continued) 
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Check for Progress 2 Page 260 


4m? -1 2m+1 3 4 
15—9(2m —1) = 2(4m? -1) u= y" 
15—18m +9 = 8m° -2 1) 

24-18m = 8m° —2 pas) =) 
8m°+18m-26=0 


4m? +9m—13=0 
(4m +13) —1) = 0 


4m +13 =0 m—1=0 u+3=0 
ni m=1 u=-3 
4 a3) =8 
1 
m = —3 — 1 1 9 
4 = ae 
; : 814 +812 =6 
The check is left to the instructor. ; 
3+9=6 
2 
. (a) p=+d 1246 
pt = ad? + dt nn D 
ad? +td- pt =0 
3 + Ve — 4a(-pt) 
: 2(a) 
da tt +4apt 
à 2a 


(b) 4273752 V(379 +41 56).34)(375) 


2(.56) 
d=.24808847.... —.91773133... 
d= .25, -.92 

3. 6+r—v2r—-1=8 
V2r-1=r-—-2 
2r-1l=r* -—4r+4 
r? —6r+5=0 


(r—5)\(r-1) =0 
(r-5)=0 Fr 1=0 
res r=1 
? 
645-25) ot 8 
? 
11-Noi= 8 
SR 7 
? 
644 =5/2(1)—1 = 8 
2 
ENS 


7-18 
r=5 only 
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u?+u—-6=0 


(Note: In these solutions, other "possible zeros" were tried but 
they did not yield a zero result when substituted into the polynomial.) 
5. x°-6x° +11x-6=0 
Possible zeros: +1, +2, +3, +6 
; 3 
Evaluating +1, (1) — 61) +1 1(1) —6=0; x=1 is a zero. 
Since x = +1 is a zero, then (x-1) must be a factor; dividing by (x-1) 
1| 1-6+11-6 
+b St 
1-5 +6 lo 
The other factor is x? —5x +6. 
x’ -5x+6=0 
(x-2)(x-3)=0 SEVRES 


The solution to x° —6x* +11x-6=0 ISXS= 1), X=2, x=3 


6. x°+6x?+11x+6=0 
Possible zeros: +1, +2, +3, +6 
Evaluating -1, (1) + 6(-1} +11(-1)+6=0; x=-1 is a zero. 
Since x = —1 is a zero, then (x +1) must be a factor; dividing by (x +1) 


-1| 1+6 +11+6 
WA mA 925.726 


1+5 +6 lo 
The other factor is x? +5x+6. 
x? +5x+6=0 
(x+2)(x+3)=0 x=-2;x=-3 


The solution to x° + 6x? +11x+6=0 isx=—1, x=-2,x=-3 


7. Let the polynomial equal zero. 
x? -3x?+3x-1=0 
Possible zeros: +1 
Evaluating +1, (1)° - 3(1)° +1 0; x =1 is a zero. 
Since x = +1 is a zero, then (x-1) must be a factor; dividing by (x -1) 


1| oe ee ae 
oe De, et 


1-2 +1 lo 
The other factor is x? —2x +1. 
x?-2x+1=0 
(x-1)(x-1)=0 x=1;x=1 
The solution to x? —3x*+3x-1=Oisx=1, x=1, x=1 
The factors are: f(x) =(x-1)(x-1)(x-1) 


Let w = width 43 in. 
w+23= length 66 in. 
ww +23) = 2838 
w?+23w-2838=0 
(w —-43)w + 66) = 0 


w—43=0 w +66=0 
w = 43 w = -66 
w +23 = 66 neglect 


Or, use the quadratic formula. 
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Check for Progress 3 Pages 260-261 


1. x?+y2=25 


y=tV25 1° 


The graphs intersect at (-3, — 4) and (4, 3) 


HOT TRE 
413217 


(Saree OT 2, 
-3-(-4)=-3+4=1V 


(a) 4x* + 9y* = 36 
(DES 

(c) y*-2x=2 
(d) x*=y? =25 


ellipse 
hyperbola 
parabola 


hyperbola 


x+y? =25 
x=3y4+5 
a2 
(3y+5) +y? =25 
Oy? +30y+254+y? =25 
10y? +30y =0 


(5, 0) and (-4, -3) 


BOQ Sr dl 9 (63) = foo IS 
? 

5=3(0)+5 —4=3(-3)45 

Sees nr 
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4. x? y? =33 
xy + y? =44 
_ 44- 


y? 


} 


oe 1936-88y° + y‘ 


1936-88y*+y*  ; 
ao ua Sa. 
y 

1936-88y? +y* —y4 =33y? 
1936-88y* = 33y? 
121y? =1936 

y? =16 

y=+4 


= 33 


_ 44-16 


EN 


(7, 4) and (-7, -4) 
7-4 =49-16=33V 
7(4)+42=28+16-44 / 
5. x-2y=2 
x? —y? =4 


maximum number of solutions = 1 :2 = 2 


Cros de 


Ed) +4) =33r16- 47 


degree of first equation = 1 
degree of first equation = 2 


6. Let s = side of square and width of rectangle 9 in. 


s+7=length of rectangle 
s(s+7)= (2-s?)-18 
s?+7s = 2s” -18 


s?-7s-18=0 
(s—9)Xs+2)=0 
s—-9=0 s+2=0 

sve 9 s=-2 
s+7=16 neglect 


9+7=16 and 9(16) =144 


2(9) =2-81=162 
162-18=144 / 


7. Let / = length of rectangle 12 ft. 


w = width of rectangle 5 ft. 
21+2w = 34 
lw = 60 
= 


w 


{2}, 2w =34 
Ww 


60+ w? =17w 


w? -17w+60=0 
(w—12)w —5) = 0 


w—12=0 w—5=0 
w=12 T5) 
VD 5 
[=5 L=12 
1=12, w=5 


(12)(5) = 60 / 
2(12)+2(5)=24+10=34 / 
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Check for Improvement 1 Page 261 


—b+ Vb -4ac | 


(b) The quadratic formula x = mue à 


when factoring is not possible or obvious. 


1. (a) a quadratic equation 


2. 3x7 +2x-3=6 
3x7 +2x-9=0 


x~1.4,-2.1 


3. V=-2x +71x=4 


Graphically, the solution is: 
x=—4, andx=.5. 


y=2(-4) +7(-4)-4=0V 
y =2(.5) +7(5)-4=0V 


4. Let d=divisor 12 or —8 


d’ -4d-96=0 


d-12=0 d+8=0 


12-4=8/ net. 
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5. Let x = number of sheep bought 14 


no. of sheep 


original x 


later x-2 


price 
per sheep 
2100 


2100 | 30 
x 


(<2) 2200 +30)=2160 


x 


2100+ 30x - 


30x—-120 - —— = 


X 
30x* —120x — 4200 = 0 
x? -4x-140=0 
(x-14)(x+10) =0 


x-14=0 x+10=0 
x=-10 


X—=14 


$2100 
14 


$150 +$30 = $180 per sheep 


neglect 
14-2=12 sheep 


= $150 per sheep 


12 sheep @ $180 ea.= $2160 / 


Check for Improvement 2 


1. 3(4x? +2)+25x = 8x 
12x? +64+25x =8x 
12x* +17x+6=0 
(4x+3)(3x+2)=0 


4x+3=0 3x+2=0 


2, (a) = 


2h 
2hR=s +h? 
h? -2hR+s* =0 


yo C2R)+ \4R2 —4(1)(s2) 


2 


_ 2R4V4R? 45? 


2 


=R+VR?-3? 


(b) h = 4.2044 (4.20) -(3.0) 
=4.20+8.64 


= 7.1393876..., 1.2606123... 


13 


(continued) 
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Check for Improvement 2 Page 261 (continued) 


5. f(x) =(x-3)x-4) 


3. V1+x+1-x=0 


2 
(ie yet =x"-7x+12 
1+x=x -2x+1 6. f(x) =(x-1)x-3Xx-5) 
x’ -3x=0 a 2_4x43)(x—5) 
xx—3)=0 = x(x? 4x4 3)—5(x? -4x+3) 
a nk ar = x3 4x? +3x-5x? +20x-15 
= x3 —9x? +23x-15 
? 
V1+3+1-3 =0 7. f(x) =(x-2/{x-(2+à][x-(2 -à)] 
 _. =(x—2)[ x2 ~x(2=4)~ x24) #(5+)(2 à] 
ee = (x—2)x? -2x+2i1-2x=2i+(441)] 
? = (x—2)(x? 4x45) 
Vie +10 —0 = x(x? ~4x+5)—2(x2 ~4x45) 
240 = x29 -—4x7 +5x—-2x7 4+ 8x-10 
x=3 only = x? -6x? +13x-10 
1 
4. m+m? =2 
4 
1 
Let u=m2 
1 
SAP = M 
Hu 
4 
Au? +4u—3=0 
(2u-1)(2u+ 3) =0 
2u-1=0 aes =0 
1 3 
u=— u=-— 
2 2 
TPE = ETES ee 
4 4 
1 1 
1 LL} =3 9 (2) =3 
—+| — =— —+| — =— 
Auld Jy 4 data)" 
tre oes 
—+— == + == 
FT | 3 Rio SU 
3-2, 9 thy ke 
aK ANA 0 
9 3 
— É£ — 
4° 4 
m=— only 
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Check for Improvement 3 Page 262 


2. x°- y? =45 hyperbola 
x-y=3 straight line 
at most, 2 points of intersection 
3. x? = 4y 
x+2y=4 
x=4-2y 
(4-23) =4y 


16-16y+4y° =4y 
4y* -20y+16=0 


y? —5y+4=0 
(y-4(y-1)=0 
y-4=0 y-1=0 
y=4 y=1 
x=4-2(4) x=4-2(1) 
x=—4 x=m2 
(-4, 4) or (2, 1) 
? ? 
(4) =4(4) (2)° =4(1) 
16 =16 / 4=4 / 


(-4)+2(4) £4 (2)+2(1) £4 
4=4V 4=4/ 


(continued) 
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Check for Improvement3 Page 262 (continued) 000 


4. x* —xy=8 5. answers will vary 
y? +7=xy typical: 4x? +9y? =100 
Saw 6. Let / = length 160 ft. 
#4 y w = width 90 ft. 
2 £ 2 21+2w = 500 
(et) (227) 6 lw =14,400 
z a 1+ w = 250 
: 1=250-w 
(y?+7) -(y?+7)y? = 85? 


(250 - w)w =14,400 


4 2 4 D) 
yotlay +49—y° — Ty =87y 250w — w? = 14,400 


y* -49=0 w? —250w +14,400 = 0 
HT (w -160)(w — 90) =0 
Pet MT w —160 =0 w — 90 =0 
__49+7 v.40! w =160 w = 90 
Der RTE 1-50. 100 1= 250 - 90 
x=8 X= 8 | 1=90 1=160 
8 i7)or (8, 7) Or, use the quadratic formula. 
w=90, 1=160 
2 2 2 
8" -8.7=8 (-8) -(-8)(-7) = 8 P = 2(90) + 2(160) = 500 / 
? A = 90(160) =14,400 / 
64-56=8 64-56 =8 
S=8¥7 8=8V 
PT Ce = Cal?) 
56 = 56 / 56 = 56 V 
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ib 12x-15y = 8xy 2 2m? +2n° =27mn 
28x+9y =4xy m+n=9 
28x-4xy =-9y m=9-n 
x(28-4y)=-9y 29-n) +2n°=270-n)n 
— = 2(9 - n\(81-18n +n?) +2n3 = 243n-27n° 
; > + 2(9)(81-18n +n?) —2n(81-18n + n2)+2n° = 243n -27n° 
1 = 2) = (=) 1458 -324n+18n* —162n + 36n? - 2n° +2n3 = 243n - 27n° 
81n° —729n +1458 =0 
12(-9y) -15y(28 -4y) = 8(-9y)y 2 Ad Shon kt 
—108y —420y + 60y? = -72y PS. 
132y? -528y =0 Ns 
y(y-4)=0 aoe roids 
m=9-6 m=9-3 
y= yaaa m=3 m=6 
__=90) uA (356 \ on (ene) 
28 —4(0) _ -9(4) 
= FE = 3 3 ? ? 
eae oe 4(4) 2(3) +2(6) =27(3X6)  2(6)° +2(3) = 27(3)(6) 
SES 
? ? 
(0, 0) or (-3, 4) 54+432 = 486 432+54 = 486 
The check is left to the instructor. 486 = 486 / 486 = 486 / 


3+6=9V 
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3. x?-5x+2=0 6. mR? — nr? =18 
b? - 4ac =(-5) —4(1)(2) =17 27R + 2ar = 36 
The roots are real, unequal, and irrational. ve" TR + mr =18 
4. x°-x+3=0 Rasa oe 
1 
b? -— 4ac =(-1)° —4(1)(3) =-11 18 
The roots are imaginary and unequal. pit 7 
5. Let c= rate Carlos walks 3 mph (R+r\(R-1) 18 
FR rT = CES 
t= rate Ty walks 42 mph 
Te 6 R +r=— 
1 
rate time distance (R+r\(R-1) PORT 1 
Carlos c aud 30 mi. R+r 8/7 
é R-r=1 
Ty t a 30 mi. Rertl 
18 
proposed R+r= = 
rate time distance (al 18 
30 | PHP 
Carlos 2c 5e 30 mi. 18 
£ 2r+1=— 
1 
30 30 
Ta He 2r = 2 =i 
ane 20 18-7 
2668: 2r= = 
20:20 ee 3997 in. 
inn ft 2(3.14) 
{a} LS 30 4 R=r+1 
ar R=3.37 in 
15 _ 
c 
c=3 
Then, 
> = = 3 Carlos walks 30 mi. in or 10 hr. 
t 
10= +3 Ty walks 30 mi. in or 7 hr. 
_ 30 at 
NG 10-7=3V 
+ 30 _ 4 2 If Carlos doubles his pace to 6 mph, 
# vi 


he can walk 30 mi. in Por 5 hr. 


7-2=5v 
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Unit 10—Logarithmic Functions, Exponential 
Functions, and Rational Functions 


Exercises 10.1a 


. log25=1.39794 
. log125 = 2.09691 
. log39 =1.59106 
. log14=1.14613 
. log72 =1.85733 
eo 00/ = 2 

. log35~1.54407 


on A wn BR W WN 


. log62 ~ 1.79239 


Exercises 10.1b 


ven 


. 1n86 =~ 4.45435 
. In27 = 3.29584 
. Inl4 = 2.63906 
. Inl2 =2.48491 
. In2 = .69315 
Inl=0 

. In.3=-1.20397 
. In.2 = -1.60944 


© onan PB W D 


. Ine!=1 


. Ine? =2 


= 
© 
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Page 266 


Page 267 


11. Lett=tens' digit 

u=units' digit 
10f +u = number 33 
(102+ u(t +.u) = 198 
10r+u _ 1 
t+u 2 
10f +u TE 

t+u 


2 


2(10¢ + ce) =11(t +.) 
20¢ + 2u =11t4+11u 


Ot = Ou 
t=u 
(10u + u Yu + u)=198 
(L1u)2u) =198 
22u° =198 
u? =9 
w= "E3 


. log1000 = 3 

. log42 =1.62325 
. log8 = .90309 

. log4 = .60206 

. log5 = .69897 

. log2 =.30103 

. log.5=-.30103 

. log.3 = -.52288 


Units' digit cannot be negative. 


f=a3 
33(6) =198 / 


216 V4 
2 


12. Let a = altitude 9 in. 
b=base 16 in. 


i 
Convert 5 sq. ft. to 72 sq. in. 


b=a+7 


1 6 
5 (a+ 7)a = 72 
a” +7a =144 
a’ +7a-144=0 
(a-9)a+16)=0 
a =9 or -16 
Altitude cannot be negative. 
b=9+7 
b=16 
9+:7=-16 


li 6)(9)=72 / 


Exercises 10.2 Page 269 
1. 10° =1000 3 = log1000 13. x= log, 8 17. log, x=1 
pas a 2 =x 
2 10° == —2 = — Le Shay = 
100 le ek 2x 
3. 1625 =4 OR! 18. log, 64=2 
OBi6 4 14. log, x=2 x? = 64 
re 1 1 4 x? = 8? 
4. 8? =— = ae 
64 oh Ne ES as 
5. 8* =128 x = log 128 4 19. x=log;;9 
À TR 27* =9 
6, 107% 12 x=log12 35 anal? 
15. _x= logo 27 (3°) =3 
7. -1=log.10 107! =.10 - 3x =2 
9* =27 5 
8. 4=10g10,000  10*=10,000 (32) 33 gait 
2x=3 
9. 0.5= log, 3 905 — 3 ante 20. log.) x=0 
A ai 10° = x 
10. 0=log,1 y°=1 À 1= x 
2 16. log, 256 = x 
11. x = log, 64 4* = 64 87 =256 
12. x=log42 10* = 42 (23)° = 28 
3x = 8 
8 
X=— 
3 
Exercises 10.3a Page 270 
1. log(10-100) = 1log10 + log100 3. log40 = log4+ log10 
log1000 1.602...=.602...+ 1 
10*=1000 10*=10 10*=100 1.602... =1.602... / 
Lee al are 2 ae 4. log36=log4+log9 
re 1.556... =.602...+.954... 


1.550...21.556. 27 

2. log,(16:4) = log, 16 + log,4 
log, 64 

2° =64) 27216192" =4 

Far) Pad 2s?" 

x=6 x=4 c=2 


5. log196 = log2 + log2 + log49 
2.292...=.301...+.301...+1.690... 
2292482202. 


ON 
HW Il 
EN 
2 
D 


Exercises 10.3b Page 271 


1. log(100+10)= log100 - log10 2. log;(81+27) = log; 81 — log; 27 


log10 log; 3 
10*=10 10*=100 10*=10 3*=3 3*=81 3*=27 
x=1- x=2 x=1 3°23" 3 a3* 3* 23° 
1 = 2 - À xsl x=4 x23 
1=1Y = 4 3 


(continued) 
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Exercises 10.3b, Page 271 (continued) uJ D, opel cit AN RAM RERO 


3. log6=log60—-log10 7. 


P8.:=1,778.::— I 


ETO SL LO A 
8. 

4. log40=log120-log3 

1.602... = 2.079...—.477... 

1,602... =1.602... / 9. 
5. log3=log27-log9 

477...=1.431...—.954... 

477.:= 477... / 10. 


6. logxy = logx+logy 


Exercises 10.3c Pages 271-272 


1. log(100?) = 2. log100 9. 
log10,000 
4=2.2 
4=4V 
10. 
2 log, (4?) 3 log, 
log, 64 
2*=64 2*= 11. 
2* We 2* 2? 
x=6 x=2 12. 
6=3-2 
6=6/ 
à Mio: —3 log? QE 
903... = 3(.301...) 
903... =.903... / 
14. 


4. log36=2-log6 
1556, =2(778.) 
1550. 15950 


5. logl6=4-log2 


1.204... =4(.301..) 15. 


1.204...=1.204... / 


6. log6x = log6+ log x 


2. loo =) = log x — log5 


8. log8* = xlog8 
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lo *) = log x — log y 
7 


2 
lol “| = PE = log y” — log x = 2 log y - log x 
* i 


PES = log y - log2x = log y — (log2 + log x) 
x 
= log y — log2 — log x 


lo E 
= log4+2logx-logy 


DE *) - = ou : } = 2(log x — log y) 


=2logx-2 logy 


log(xy) = logx’y? = log x? + logy? 
=2logx+2logy 


log, x° = 8log, x 
1 


log, — log, y* log, x? =2 log, y — ; log, x 


5 1 


log, “= = logy y? — logy x? =— = log, dirt : log, x 


fi oh 


1 


x3 
log, + ae = log,(y — x?) —log,(y? - x)? = 


= log,(y-x *) Flog, (y? ~ x) 


3 3 
CRE = log, y + log, ve = 
) 5 


= log, y + log, We log, ly 


= log, y+ log, e —log, y? y2 
= log, ytelog, 1+ lost y= log Bree (oe x 
2 2 2 OY bains 


= log 4x’ - logy = log4 + log x — log y 


Exercises 10.4a Pages 273-274 

1. log32 1.5051499... 10 Pr 
2. log.425 “O.37161106.; nol OSA ESO = 495 
3. log15 1.1760912... Powe. 15 

4. In425 6.0520891... Gre AIS 
5. In1000 6.9077552... €°077552. 1000 
6. log100,000 5 10° =100,000 

7. In.001 -6.9077552... 9077552. — 001 
8. InO Error; 0 is outside the domain 


of the In function. 


9. logN=47 N=10*7 N =50,118.72... 
10. nN=0.100 N=e%!% N =1.105170... 
11. InN = 4 N=e" N =.01831563... 

Exercises 10.4b Page 275 

1. intensity in dB=10- log 

A 
be Po 
=10-log10° 
=10-6-log10 
= 60dB 


2. intensity in dB=10-log— 


Shy waged 
=10-log10 
=10-log10 
=10dB 


3. intensity in dB=10- log 


oO 


P 
50=10-log— 
O85 


o 


Pp 
50 =10: log — 
O85 


oO 


PF 
5= log — 
OF 


oO 


12. logN =e N =10° N= 5229359... 
13. nN=4.55  N=et N =90.01713... 
14. nN=z Nee N = 23.14069... 
15. logN == N =103 N =11.14801... 
16. logN=V¥5  N=10% N =172.2138... 
17. antilog3 1000 10° =1000 


18. antilog1.7 50.118723... 107 = 50.118723... 
19. antilog,.25  1.2840254... PE =1.2840254... 
20. antilog, 3.8 44.701184... e® =44,701184... 
21. antilog.6 3.9810717... 10° =3.9810717... 
22. antilog5 100,000 10° = 100,000 


4. intensity in dB=10: log— 


oO 


P 
85=10-log— 
mS 


oO 


P 
85=10-log— 
ofS 


iE 
8.5= log — 
087 


1085 = À 


oO 


(1085), =P 
(3.16x10°)P, = P 


5. pH=-logC 
=-log1.26x10 
= —(log.00126) 
= -(-2.899629...) 
= 2.90 

6. pH=-logC 
=-log1.00x10 
= -(10g.00001) 
= (5) 
=5 

7. pH=-logC 

3.5=-logC 
—3.5 = logC 
C=10% 


C =~ 3.16x10™ moles per liter 


(continued) 
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Exercises 10.4b Page 275 (continued) 
13. Let/= length 30 m 


8. pH=-logC 
8.5=-logC w = width 15 m 
—8.5 = sec 21+2w = 90 
bath (Do lit pre 
D à > 1ter 
x moles per 450 
I LL 
9. aed 
logs — = l 
I, ; 21 + 900 = 901 
= log\2.16 x10 à % 
= 6.33 I? —451+450=0 
I ((=15)7= oleae 
10. R = log 1=15; 30 
5.00 x10° -Z, _ 450 _ 450 
re OT ED aE TT bf patsy, my = 150 
= log(5.00x103) w =30;15 
= log 5000 2(30) + 2(15) = 60+ 30=90V 
ARE 30(15)=450 / 
11. R= mere 14. Let /= length 240 m 
Fe w = width 100 m 
4.56 = Pele Paw? = 2602 
10456 # is 2t +2w =680 
“ 21=680-2w 
Got*)r, 27 1=340-w 


(36,307.80...)1, =I 


a 2 2 
(3.63x10°)1, =I (340- w) + w? = 260 


115,600 — 680w + 2w° = 67,600 


12. R = log— 2w* — 680w + 48,000 = 0 
I w? — 340w + 24,000 = 0 
er: (w—240)(w —100) = 0 
10825 = L w = 240; 100 
L Or, use the quadratic formula. 
(1027) 1 = 340-240 1=340-100 
(1.78x108)r, 1 1=100; 240 


240° +100? = 57,600+10,000 = 67,600= 2602 / 
2(240) + 2(100) = 480 + 200 = 680 v 
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Page 279 


Exercises 10.5 


yes" 


| 
TIN AIAGIM Ym 


Il Il Il i ou 
Le] 


a 
Il 
en ‘en 


m 


à À 

: ; 

eee 

Ss ee 
H ; 

$ H 


H 


H 


Eee 


4e 
Î 


_ 


ao 


CCE SES ES OS SOS SOU ORNE SOURIS SOUS RUES OS 


ro) ae! N m 
~~ ÈS 
/ Sd Salon ml aim ale 
a re NE es 


(continued) 
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Exercises 10.5 Page 279 (continued) 


x 


3. y=e", y=e 
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x UT 


Lee ST 


D 


210 = 0.00004539... 
~0.8 = 0.001661... 
—0.6 = 0.02732... 
—0.4 = 0.2018.. 
02 = 0.6703... 
0 =] 
0.2 = 0.6703... 
0.4 = 0.2018.. 
0.6 = 0.02732... 
0.8 = 0.001661... ee 
1.0 = 0.00004539... PAR Seas 


h (ft.) 74) = 14.7e70.000038h (p.s.i.) | FRE 


At heights of 15,000 ft., 25,000 ft., and 
65,000 ft., the pressure is approximately 
8.3 pS.i., 5.7 pS... and 2 Di 
respectively. 


Pressure (p.s.i.) 


Height (ft.) 


nt 15 
7. (a) Bais] = $2250(1+98) ~ $3305.99 
n 


365-5 
6 
= [1+— = $9448.78 
(b) B $7000{ 4 $ 


12:10 
(c) B= $4000(1 + 23) = $14,574.93 
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Exercises 10.6 Page 282 
1. 5* =125 

ner 5 

x=3 


2. 10‘ =10,000 
10‘ =10* 
t=4 


2x2? 
Z=-6 


6. 97 =27%” 


log 5* = log100 
xlog5 = log100 
log100 
= 
log5 
2 
x= —— 
.698970... 


8. 14” =30 

log14” = log30 

y log14 = log30 

log 30 

y= 

log14 
i eat ahe 
1.146128... 


= 2.861353... 


= 1.288792... 


336 Algebra 2 Solution Key 


9. 


10. 


11. 


12. 


13. 


34% =9 
log3** = log2 
4xlog3 = log2 
log 2 
Le is 
_ .301029... 
~ 1.908485... 


2+6* =218 or 2+6* =218 
6 = 216 6* =216 
log 6* = log216 620. 
x log6 = log216 x=3 
log216 
x= 
log6 
_ 2.334453... 


*~ 778151. 
58) 


=¢157732..: 


4+10? =36 
10% =9 
log10” = log9 
plog10 = log9 
med fae) 
~ log10 
954242... 
Fonte 


=.954242... 


10*** = 26 
log10**? = log 26 
(x+2)log10 = log 26 
a log 26 
log10 
ne log26 _ 
log10 
1.414973... 
x= EP ey 


18°* = 251t4 
log18°* = log25**4 
5xlog18 =(x+4)log25 
5x log18 = xlog25+4log25 
5x log18— xlog25 = 4log25 
x(5log18— log25) =4log25 
‘= 4log25 
5log18-log25 
5.591760... 


~ 6.276362...-1.397940 
x =1.146222 


—2=-0.585026... 


14. e ee 
3 


Write in natural logarithmic form. 


1 
rein 

3 
z=—-1.098612 


Alternate solution: 


gad 


3 19. 


zloge= ees 


~ 434294... 
z=-1.098612... 


15. 24” = 30 
log 24" = log 30 


(y -3) log 24 = log30 


y= Ate Fae +3 =4.070213... 
1.380211... 
327-1 = 5* 
log 3**"! = log 5* 
(2x-1)log3 =xlog5 
2x log3 —log3 = xlog5 2 
2x log3 —xlog5=log3 
x(2 log3- log5) = log3 
pp log3 
2log3-log5 
7 + 101. 
~ 954242...—.698970... 


17. log5x+ log(x+10) =3 
logl(5x)(x + 10) =3 
10° =(5x)(x+10) 
1000 = 5x° + 50x 
0 = 5x* +50x-1000 
0 = x? +10x-—200 
0 =(x-10)(x+20) 
x=10; -—20 
Since —20 is outside the domain of log 5x, 
it cannot be a solution. 


16. 


ren 


= 1.869066... 


20. 


22; 


18. log(9x +10) =9 


3 log(9x +10) =9 
log(9x + 10)= 3 
10° =9x+10 
1000 = 9x+10 
990 = 9x 
110 = x 


log(x+4)=1+ log(x-5) 
log(x +4) - log(x-5)=1 


x+4 
lof 24) 21 
10! ae x+4 
x-5 
10(x-5)=x+4 
10x-50=x+4 
9x = 54 
RNS 


log{x + 9) =1- log x 
log(x + 9) + log x =1 
log| (x + 9\(x)| = 1 
10! =(x+9)(x) 
10 = x? +9x 
O= x? +9x-10 
0=(x+10)(x-1) 
x=-10; 1 
Since -10 is outside the domain of log(x +9), 
it cannot be a solution. 


: Ele + 3)°| =3 


3log(x+3)=3 

log{x + 3) =1 
10! = x+3 

7=x 


log(x +3) + log x =0 
log| (x + 3)(x)] =0 
10° =(x+3)(x) 
1=x74+3x 
O=x7+3x-1 


_-3+y3?-4(1)(-1) _ -3 +13 
2(1) 2 
x =.302775... or — 3.302775... 


Since —3.302... is outside the domain of log x, 
it cannot be a solution. 


x 


(continued) 
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Exercises 10.6 Page 282 (continued) 


= 
=x? = = In\x++2 
23. log 3x — log(x ~2)=6 26. In(2-x ) In(x i 2) n(x à ) 
2=-x ( i 
lo 3x = In = In\x+4v2 
. x-2 x+V2 
; 2 
10° = 27 os ane 
1,000,000(x - 2) à x + V2 | 
» , A = IX 2 = ? 
1,000,000x — 2,000,000 = 3x ects 
999,997x = 2,000,000 2=x" = x" +2XN2 +2 
x = 2.000006... 0 = 2x? +2xV2 
24. log(x+2) =2logx 0= ne) 
log(x + 2) = log x? x=0; - V2 
x+2=x Since —V2 is outside the domain of In(x + Ja 
O= x" #2 it cannot be a solution. 
0 =(x-2)(x+1) 
x=2; -1 27. log(2x+ 3)+ log(2x +1) = log4x? 
Since —1 is outside the domain of log x, log|(2x+ 3)(2x+1)] = log4x? 
it cannot be a solution. (2x4 3)0x+1) eae 
2 DE ee 
25. log(x+1)+ log(2x -1) = log2+2:logx 4x" + 8x be 7 sé 
logl(x +1)(2x — 1)] = log2x° 3 
(x+1)(2x -1) = 2x2 FRE 
2x° +x-1=2x° x =—.375 
x-1=0 
x=1 28. 2log(x+5)=log3+ log(2x +7) 
log(x + 5) = log|(3)(2x + 7)| 
(x+5) =(3)2x+7) 
x? +10x+25=6x+21 
x°+4x+4=0 
(x+2)(x+2)=0 
x=-2 
Exercises 10.7 Pages 285-286 
6 
Love 
À x+3 


Horizontal asymptotes: Since the order of the polynomial in the 
numerator is less than the order of the polynomial in the denominator, 
the horizontal asymptote is the line y = 0, corresponding to the x axis. 
Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x)=x+3. Replacing f(x) with 0, x=-3. The line x = -3 is the vertical 


asymptote. 
3x" 
2. y= : 
x —3 


Horizontal asymptotes: The order of the polynomial in the numerator is 
2 and the order of the polynomial in the denominator is also 2. The 
horizontal asymptote is given by y = c where, 
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_ _coeffecient of leading term of 3x? 
PEER 


coeffecient of leading term of x? -3 


c=—=3, 


+= |W 


The horizontal line y = 3 is the horizontal asymptote. 
Vertical asymptotes: Finding the zeros of the denominator polynomial 
f(x) = x? -3, x=+V3. The vertical lines represented by x = +3 and 
x =—v3 are the vertical asymptotes. 
x y(x —2)=4 
Solving for y, y= HER 

x—2 
Horizontal asymptotes: Since the order of the polynomial in the 
numerator is less than the order of the polynomial in the denominator, 
the horizontal asymptote is the line y = 0, corresponding to the x axis. 
Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x)=x-2. Replacing f(x) with 0, x=2. The line x= 2 is the vertical 
asymptote. 


x (x? —1)y = x2 +4 


x? +4 
<1 


Solving fory, y= 


Horizontal asymptotes: The order of the polynomial in the numerator is 
2 and the order of the polynomial in the denominator is also 2. The 
horizontal asymptote is given by y = c where, 


ie coeffecient of leading term of x? +4 
coeffecient of leading term of x? -1 


==" 
1 


The horizontal line y =1 is the horizontal asymptote. 

Vertical asymptotes: Finding the zeros of the denominator polynomial 
f(x) =x? -1, x=+1. The vertical lines represented by x = +1 and 

x =-1 are the vertical asymptotes. 


(continued) 
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Exercises 10.7 Pages 285-286 (continued) 
1 


5. y=— 
Æ 


x intercepts: Replace y with 0 and solve for x. 
0= . There are no x intercepts. 

y intercepts: Replace x with 0 and solve for y. 
y =< There are no y intercepts. 


Domain: At x =0, the function is undefined so that the domain is 


—co <x <Oand0<x<~, 


Horizontal asymptotes: Since the order of the polynomial in the 
numerator is less than the order of the polynomial in the denominator, 
the horizontal asymptote is the line y = 0, corresponding to the x axis. 
Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x) = x. Replacing f(x) with 0, x=0. The line x =0 is the vertical 
asymptote, corresponding to the y axis. 
Additional points: 
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1 


6. y= 
: x—4 


x intercepts: Replace y with 0 and solve for x. 


0= Fe There are no x intercepts. 
y intercepts: Replace x with 0 and solve for y. 
y= = = = The y intercept is (o ~ à 


Domain: At x =4, the function is undefined so that the domain is 
—0 < x <4 and 4<x<oo, 


Horizontal asymptotes: Since the order of the polynomial in the 
numerator is less than the order of the polynomial in the denominator 
the horizontal asymptote is the line y = 0, corresponding to the x axis. 
Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x)= x-4; x=4. The line x =4 is the vertical asymptote. 

Additional points: 


» 


(continued) 
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Exercises 10.7 Pages 285-286 (continued) 


2% 
x +3 


1. y= 


x intercepts: Replace y with 0 and solve for x; 


0 = as or x=0. The x intercept is (0, 0). 
1 


y intercepts: Replace x with 0 and solve for y. 
2(0) 
= ——=0 The y intercept is also (0, 0). 
sh rer y p (0, 0) 
Domain: At x =-3, the function is undefined so that the domain is 


—c0 < X<—3 and -3<x<«, 


Horizontal asymptotes: The order of the polynomial in the numerator is 
1 and the order of the polynomial in the denominator is also 1. The 
horizontal asymptote is given by y = c where, 


_ coeffecient of leading term of 2x 
coeffecient of leading term of x +3 


C= ==, 
1 


The horizontal line y = 2 is the horizontal asymptote. 

Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x)=x+3; x=-3. The line x =-3 is the vertical asymptote. 
Additional points: 
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x-3 
8. y= 
y x+3 


x intercepts: Replace y with 0 and solve for x: 


- 3 or x=3. The x intercept is (3, 0). 


0= 


y intercepts: Replace x with 0 and solve for y. 
b= 
Ye = =-1 The y intercept is (0, -1). 
Domain: At x = -3, the function is undefined so that the domain is 


—-o<x<-3 and -3<x<.x, 


Horizontal asymptotes: The order of the polynomial in the numerator is 
1 and the order of the polynomial in the denominator is also 1. The 
horizontal asymptote is given by y = c where, 


_ coeffecient of leading term of x—3 

| coeffecient of leading term of x+3 
ional et 
The horizontal line y =1 is the horizontal asymptote. 
Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x) =x+3; x=-3. The line x = -3 is the vertical asymptote. 
Additional points: 


(continued) 
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Exercises 10.7 Pages 285-286 (continued) 
9. x(y—-1)=2 


Solving fory, y= rae 
a 


x intercepts: Replace y with 0 and solve for x; 
Kt de 


0 = or x=-2, The x intercept is (2, 0). 


y intercepts: Replace x with 0 and solve for y. 


y= whe There are no y intercepts. 


Domain: At x =0, the function is undefined so that the domain is 


—o <x<Oand0<x<«, 


Horizontal asymptotes: The order of the polynomial in the numerator is 
1 and the order of the polynomial in the denominator is also 1. The 
horizontal asymptote is given by y = c where, 


_ coeffecient of leading term ofx+2 
coeffecient of leading term of x 
1 


C= =|" 
1 


The horizontal line y =1 is the horizontal asymptote. 

Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x) = x; x=0. The line x =0 is the vertical asymptote, corresponding 
to the y axis. 
Additional points: 
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10. x(4y-3)=5y 


Bx 
4x-5 


x intercepts: Replace y with 0 and solve for x; 


Solving fory, y= 


nS 3x 
4 


5 t= 0. The x intercept is (0, 0). 
y intercepts: Replace x with 0 and solve for y. 
3(0) 


=—~—— =0 The y intercept is also (0, 0). 
77 40)-5 : À (0,0) 


Domain: At x = >, the function is undefined so that the domain is 
5 5 
—00 < X<— and —<x<o, 
4 4 


Horizontal asymptotes: The order of the polynomial in the numerator is 
1 and the order of the polynomial in the denominator is also 1. The 
horizontal asymptote is given by y = c where, 


coeffecient of leading term of 3x 
coeffecient of leading term of 4x-5 


The horizontal line y = : is the horizontal asymptote. 
Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x) =4x-5; x= >. The line x = . is the vertical asymptote. 


Additional points: 


(continued) 
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Exercises 10.7 Pages 285-286 (continued) 


11. (x? -1)y=4 


Solving fory, y= >—. 
x -1 


x intercepts: Replace y with 0 and solve for x. 


O0= i ; There are no x intercepts. 
x _ 
y intercepts: Replace x with 0 and solve for y. 
y= Dee qu —4 The y intercept is (0, —4), 


Domain: At x = +1, the function is undefined so that the domain is 


—o<x<—1,—-1<x<1, andl<x<~o, 


Horizontal asymptotes: Since the order of the polynomial in the 
numerator is less than the order of the polynomial in the denominator, 
the horizontal asymptote is the line y =0, corresponding to the x axis. 
Vertical asymptotes: Find the zeros of the denominator polynomial 

f(x) =x? -1; x=+1. The lines x =1 and x = -1 are the vertical asymptotes. 
Additional points: 
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12. (x2-3)y =x? 41 


2 


Solving for y, y= a : 
x 33 
x intercepts: Replace y with 0 and solve for x. 
2 
CS = There are no x intercepts. 
À? ve à 
y intercepts: Replace x with 0 and solve for y. 
2 
yo Das! “dl The y intercept is (o <a 
EST 3 


Domain: At x = $13, , the function is undefined so that the domain is 
noo < 4-3, 3 <x< 4, and V3 <x<oo. 
Horizontal asymptotes: The order of the polynomial in the numerator is 


2 and the order of the polynomial in the denominator is also 2. The 
horizontal asymptote is given by y = c where, 


Ag coeffecient of leading term of x? +1 
coeffecient of leading term of x” —3 


C=-=1 
1 


The horizontal line y =1 is the horizontal asymptote. 
Vertical asymptotes: Find the zeros of the denominator polynomial 


f(x) = x? — 3; x = +43 . The lines x = 43 and x = —v3 are the vertical asymptotes 
Additional points: 


(continued) 
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Exercises 10.7 Pages 285-286 (continued) 


13. (x? -2)y=x2 +3 
x? +3 
#29. 


Solving for y, y= 


x intercepts: Replace y with 0 and solve for x. 


2 
0 = = = There are no x intercepts. 
X — 
y intercepts: Replace x with 0 and solve for y. 
2 
3 
y= Urges Zap The y intercept is (o, =] 
(CE Z 


Domain: At x = LD the function is undefined so that the domain is 
ee Us GS à and 1. 


Horizontal asymptotes: The order of the polynomial in the numerator is 
2 and the order of the polynomial in the denominator is also 2. The 
horizontal asymptote is given by y =c where, 


Ad coeffecient of leading term of x? +3 


coeffecient of leading term of x? -2 


C=——1|, 
1 


The horizontal line y =1 is the horizontal asymptote. 
Vertical asymptotes: Find the zeros of the denominator polynomial 


f(x)=222: x= +42. The lines x = 42 and x = -V2 are the vertical asymptotes. 
Additional points: 
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14. (x? -1)y =5x 


5% 
1 


x intercepts: Replace y with 0 and solve for x; 


Solving fory, y= 


be ' 
0=—— or x=0. The x intercept is (0, 0). 


x" —1 
y intercepts: Replace x with 0 and solve for y. 
= aS =0 The y intercept is also (0, 0). 
0) -1 


Domain: At x = +1, the function is undefined so that the domain is 
—o <x<-l,-l<x<1, andi<x<oo, 


Horizontal asymptotes: Since the order of the polynomial in the 
numerator is less than the order of the polynomial in the denominator, 
the horizontal asymptote is the line y = 0, corresponding to the x axis. 
Vertical asymptotes: Find the zeros of the denominator polynomial 


f(x) =x? -1; x=+1. The lines x =1 and x =-1 are the vertical asymptotes. 
Additional points: 
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Check for Progress Page 286 


a 365-6 
» .08 
1 log 6=.79 10. B= fi +] = s1.00f1+ 28) = $1.62 
log 19 ~ 1.28 n 365 
log 22 =1.34 1 
log 1.5.18 11. A check: 
log 4.18 = .62 om À Ala 
log 56.7 =1.75 75 32 
4 ee DE 
2. antilog .6 = 3.98 FRE 55 32 
antilog .95 = 8.91 1 1 
anti log 1=10 TENTE NA 
anti log 1.8 ~ 63.10 à sa 
anti log 1.99 = 97.72 12. 7 =29 ene 
antilog 2.7 = 501.19 y log7 = log29 71.7304..2. 549 
antilog 3.8 ~ 6309.57 = 10829 _ 1 304. r 
ri, 29=29 / 
anti log 4.1 ~12,589.25 EURO 
s ati 1 13: log(3x+1)=1+ log (x-2) check: 
3. 7° =— —2= ODF ? 
i His log(3x+1)-log(x-2)=1 log(3-3+1) = 1+log(3-2) 
= 22 
4. 2= logs 36 6? = 36 loo an rE 
5. log, 121=2 aa DESERT 108 
x =121 3x41) _ J! at 
x? 311? M4 
x=11 x+1=10(x-2) 
3x+1=10x-20 
6. oes = os fo) Ey gy | 
x =3 


Le EU x 
2 Bb Y 3 Bb 
7. In 2002 = 7.601... 
8. antilog3.5= 3162.27... 


Weave ry = inx 


—3 In -3 = undefined 
—2 In -2 = undefined 
—1 In -1 = undefined 
0 In 0=undefined 
75 In.5 = -.6931... 
1 Ini=0 
Ls int5 = 405.2 
2 ; In2= 6987 
3 off scale In3 =1.098... 
4 b iIng=ie386>. 
6 n6=17917 
8 In8i= 2.079... 
10 In10 = 2.302... 
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14. (x-3)y =2x 


2x 


Solving fory, y= à 
x—3 


x intercepts: Replace y with 0 and solve for x; 


O= Ss or, x=0. The x intercept is (0, 0). 
x — 
y intercepts: Replace x with 0 and solve for y; 
y= a =0. The y intercept is also (0, 0). 


Domain: At x =3, the function is undefined so that the domain is 
—0 <x<3 and 3<x<»0, 


Horizontal asymptotes: The order of the polynomial in the numerator is 
1 and the order of the polynomial in the denominator is also 1. The 
horizontal asymptote is given by y =c where 


_ coeffecient of leading term of 2x 
coeffecient of leading term of x-3 


The horizontal line y = 2 is the horizontal asymptote. 

Vertical asymptotes: Find the zeros of the denominator polynomial 
f(x)=x-3; x=3. The line x =3 is the vertical asymptote. 
Additional points: 


ee eee A CE se ane 
È A À } 


{ 


È } } ; t 
è } ; À A 
+ astres nn one ne es 
f t i 3 } ; 

; $ t t 


Susie a sm 
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Check for Improvement Page 287 


nt 12-6 
1. In 8 = 2.08 r .08 
10. B=P|1+—| = 1.0o{1 +28} = $53.88 
In 17 = 2.83 | 2 $ 12 
In 26=3.26 11. 24% = gtt! check: 
In 1.3 =.26 ai - 
log 6.97 = 1.94 a =(2") ; 21 = 84 
log 63.5 = 4.15 2F=227 4096= 4096 / 
4x = 3(x+1) 
2. antilog, .4 <1.49 x=3 
antilog, .75= 2.12 APRES 
antilog, 1.2 + 3.32 12. 20) 2 
antilog, 2.05 = 7.77 3x log 30 = (x -2)log9 
antilog, 1.0 = 2.72 3x log 30 = xlog9-210g9 
antilog, 2.65=14.15 3x log 30- x log9 = -2 log9 check: 
antilog, 3.73 ~ 41.68 x(3 log 30 - log 9) = -2 log9 3(-5488..) 29 (-5488..2) 
: 30 = 9 
antilog, 8.4 ~ 4447.07 -2log9 
X = ——— = -.5 488... .0036962... = .0036962... / 
3 log30-log9 
3 Ë) 2 fr 220 
15/44 ee 13. log(x+1)+log(3x-1) = log3+2-log.x 
2: 2 
4. x= log, y a*=y log|(x+1)(3x-1)| = log(3x | 
oe = 2 
3.108, c= 3 (x+ 1)3x ! ae check: 
Ve le, 3x? +2x-1= 3x? 5 
64=x 21 log($+1)+log(3-4-1) = log3+2-log 
1 
: x=> —.12493...= 12493... / 
6. log, a = log,(y*) = log, (Vx) 2 
a 


=4 log, y = logs x 
7. log x =.4971... 
8. antilog, 5.5= 244.6... 


9. y=10", y =logx 


=2 10? =.01 log —2 = undefined 
—1.5 10°'° =.0316... | log -1.5 = undefined 
-1 107! =.10 log -1 = undefined 
—,5 10°° =.3162...| log —.5= undefined 
0 10° =1 log 0 = undefined 
ke 10°=3.162...| log.5=—.3010... 
1 10'=10 log1 =0 
15 off scale log1.5=.1760... 
2 log 2 =.3010... 
3 log3'=14772.... 
4 log 4 =.6020... 
5 log5 =.6989... 
6 log 6 =.7781... 
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14, (x2-4)y = 22 -3 


x? —3 
x 4. 
x intercepts: Replace y with 0 and solve for x; 
2 
x" —3 


0=— rm or, x=+73. Thex intercepts are (V3 ; 0) 
x 


and (8 ‘ 0). 
y intercepts: Replace x with 0 and solve for y; 


2 
y= io = = The y intercept is (o | 
(o) -4 4 4 
Domain: At x = +2, the function is undefined so that the domain is 
—o <x<-2,-2<x<2, and2<x<o, 


Solving fory, y= 


Horizontal asymptotes: The order of the polynomial in the numerator is 
2 and the order of the polynomial in the denominator is also 2. The 
horizontal asymptote is given by y = c where 


oe coeffecient of leading term of x? — 3 
coeffecient of leading term of x? —4 


c=—=1}. 
1 


The horizontal line y =1 is the horizontal asymptote. 
Vertical asymptotes: Find the zeros of the denominator polynomial 


f(x) =x? —4; x=+2. The lines x = +2 and x = -2 are the vertical asymptotes. 
Additional points: 
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For Experts Only Page 288 


nt 
i p-H1+2| 
V1 


n loo + 4 
n 


2. Forr to be in %, we need to 
multiply r by .01 


= 6.932... 2 7 years 


log (2 
(b) RE NSIS) se pa oe LE. years 


36Sloe{ + 2) 
365 


An interest rate of 10% doubles approximately every 7 years, and 
an interest rate of 7% doubles approximately every 10 years. 
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From the graph, an investment at approximately 11.5% will double 
in 6 years. 


Time for an Investment to Double 
vs. Interest Rate 
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Exercises 11.1 
1. 25-20-25 +20 


2. 62°42'=62+ Le 


3. 15°4'50"= 15+( 


4. 32°18'11"= 524[18). LE ul 


Unit 11—Numerical Trigonometry 


Page 293 
°). 25334 
2) eo 
a | ou }=15.081° 
60) \3600 
32.308: 
60/ \3600 


58 


20 
5. 36°20'38"= 56 | = 50319? 
: (2) [=] 


6. 185°36'38"= 185+ (32). 


Exercises 11.2 


38 
3600 


]- 185-611? 
60 


Pages 294-295 


Other triangles are possible. 


2. An obtuse equilateral triangle is impossible since 


there are no obtuse angles in an equilateral triangle. 


Other triangles are possible. 


4. A right obtuse triangle is impossible since 
there are no obtuse angles in a right triangle. 


5. A right equilateral triangle is impossible since 
all angles of an euqilateral triangle are 60°. 


Other triangles are possible. 
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7. 


8. 


10. 


11. 


. 101°17"= 101+( 
3600 


273°25'30"= 273+( 28) eee 273.425° 


16 
OR, AN aie 
90°5'16"= o0+[ 5 À ee |} =90. 


°45'4"= 29:251° 
. 79°15'4"= 79[15 eae 


36 
3600 


156°41'36"= 156+(44}4/ 


| = 156.693° 
60 


Se 
3600 


159 74( J-7oie 


LU 


= 101.005" 


71 3040 2 5 
9+a? =25 
a’ =16 
a = +4 
a =4 
Distance cannot be negative. 


8. 8°+15 =a’ 
64+225= a? 
289 = a? 
+17=a 
l7 =a 
Distance cannot be negative. 


9. a? +12? =13? 
a’ +144 =169 
a’ =25 
a=t5 
a=5 
Distance cannot be negative. 


7° +24 =a? 
49+ 576 = a? 
a= 625 
a =+25 
a =25 
Distance cannot be negative. 


10. 


= 
ET 
S 
+ 
AU, EX 
= 
— 
a 
i 
fe aN 
3, 
Ae | 
bd 
eet 


2 
ke + À ah = 
2 
AUTRE +2n? +1 de) 


4 
4a? = (n* 1e Si) (n4 —2n? +1) 
4a? =n'* +2n*4+1-n*+2n?-1 
4a? = 4n? 

a =n? 
a=tn 
a=n 
Distance cannot be negative. 


Exercises 11.3 Pages 296-297 
1. snP=2:cosP=4:tanp=2 
r q 
sinQ = — cosQ = 2 :tan0 = 2 
r P 
2 D cos D = tae ae 
f f e 
nee cee Sane 
f f d 
3 ye de ou A 
5 5 4 
Abe eke = HanBn. 
5 5 3 
ra b? +5? =13? 
b? +25=169 
6 À b? =144 
b=12 
C 3 A Distance cannot be negative. 
B 
5. ! 
c c? = 247 +10 
10 2 =576+100 
2 
c’ = 676 
24 Ê c=26 
Distance cannot be negative. 
À 10 _ 5. _ 24 12.; cn. 
Pan 13 oa ja" 34 12 
24 12 10 5 pT ee Wes 
i — = — B=—=—3t = — = — 
Ni ee 1 10 5 


2 2 
ps Rd wes +1_10_, 
Z 2 2 2 
2 2 
a tl _4 Fr Eu a -1 
À 2 
a? +1=82 _ 80 
a’ =i 2 
a=+9 b=40 

a=9 
Distance cannot be negative. 

2 2 
a | _ 60 cell +1 
2 à 
a? -1=120 _ 122 

2 CES 
a” =121 2 
a=+til c=6l 
a=11 


Distance cannot be negative. 
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Exercises 11.4 Pages 299-301 


2 B tan60° = —<- 
200 
5-2 
y 200 
4@=200 3 
a= 346.4 ft. 
A bal C 


lo 2 


277.1 yd.=b 


320 ft. 
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6. 


10. 


67.5 ft. 


7 cds30° = 82 
1 67.5 
aie 
CNS = 135 
135 
C=— 
HE 
c=77.9 ft 
—— dns 
50 
GI" BG 
50 BR ST 
x 50=2BC 
43.3 ft. ~ x 25ft.= BC 
Co) Se 
398.4 
u saiG 
2 398.4 
199.243 = BC 
B 345.0 ft. = BC 
cos 60° = 
20 
Le à 
2 20 
20=2x 
10 ft.= x 


sin 60° = M 
150 


1 a 
NA SE 
à 150 
LON SEG 
129.9 ft.=a 


11. © sin dete 17. Pj Sl ao 
30 aw 82.4 
1,5 : BC 1 5 -_b 
2 30 Te he 824 
B A 


30 fe 1512 = BC A12V8=b 
312 f= BC 71.4 ft.~b 
pre =) 794 
12. sin60° = À Ge à tr 
1 79.3 
S fee ae Ga 
> x 2 30 
Cl i 2188.6 
A De 158.6 
ig 26.0 ft. = 79.3 ft. c= 
2 
c=112.1 ft. 
13. sin 30° = + 
150 
1 _ a 
2 150 
150 = 2a 
75ft.=a 
14. 7 bo ee 
65 
LG -4 
ay a S 65 
LS 
seu 
~ 56.3 ft.=a 13 
À 5 ws 
20. ees Sal AGL A Has ae 
sin45°=— = 1 
1 Ps cos ZA =cos60° = 4 = = 
ND elmer Foo2 
2 8.5 3 
39.252 =a tan ZA = tan60° = —2- = 3 
55.5 ft.~a 1 
2 
Bose 2S 
C 
43.5 ft ee 
[ 2 Cc 
c= 87 ft. 
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Exercises 11.5a 


1; 


Exercises 11.5b 


1. 


COST >= COS 15° --——— 
60 


Page 302 


sin 15236)= 
; 36° ‘ x 
sin oe Per: = sin 15.6° = 0.2689 


. tan 34°48'- 


tan| 34° + ae = tan34.8° = 0.6950 
60 
25 


= cos 75.4166666...° = 0.2518 


COS STE 


co[15"+ = | = cos 15.45° = 0.9639 


60 3600 
= tan 25.7541666...° = 0.4824 


. tan 25°45' 15" tan 25°45 ieee 


45° 15 1 


Page 303 


sin 0.6700 = 42.067064... ° 
= 42° + 0.067064... 

60' 
= 42° + 0.067064... {2 1° | 


= 42° + 4.0238881...' 
= 42°+4'+ 0.0238881...' 


=42°+4'+ 0.0238881.. {e | 
= 42°4'].43" 


2. cos! 0.4200 = 65.1654125...° 


= 65° +0.1654125...° 
= 65°+0.1654125... {2 


= 65° +9.92475061...' 
= 65°+9'+ 0.92475061...' 


= 65° +9'+ 0.92475061.. ica | 
= 65°9'55.49" 


3. tan! 0.1527 =8.68199983...° 


= 8° + 0.68199983... 
= 8° + 0.68199983... {2 | 


= 8° +40.9199901...' 
= 8° +40'+ 0.9199901 


= 8° +40'+ 0.9199901.. (2) 
= 8°40'55.20" 
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4. 


ot 


6. 


. sin 89°27 45"-sin[ 89° À + 
a COS OI COS [sr + 


. tan L258-tan( 2 + 


. tan 29°42'37"= tan 29°42 


ZT. 4b AIME 
60 3600 
= sin 89.4625° = 1.0000 


3600 | 
= cos 67.00138889...° = .3907 


fee ese ‘ 


60 3600 
= 0.0038 


35 25 : 


= tan .216111111...° 


SSD OS) 25"-sin( 35 2° de 


60 3600 
= sin 35.5902777...° = 0.5820 


42° A 3114 
60 3600 
= tan 29.71027778...° = 0.5706 


sin”! (4) =sin- 0.3333...=19.4712206... ° 
=19° +0.4712206... ° 
=19° +0.4712206...° on 


=19° +28.2732380...' 
=19°+28'+ 0.2732380...' 


=19°+28'+ 0.2732380... [se | 


7 


= 19°28'16.39" 


cos”! Tes" 0.447213595 
5 


= 63.4349488...° 
= 63° +0.4349488... 


= 63° + 0.4349488... {2 4 


= 63° + 26.0969293...! 
= 63° +26'+ 0.0969293...' 


= 63° + 26'+ 0.0969293.. {2 | 
= 63°26'5.82" 


tan 0.5611...=29.2967829...° 
=29°+0.2967829... ° 


= 29° +0.2967829... ° “ 

= 29° +17.8069767...' 

= 29° +17'+ 0.8069767...' 

= 29° +17'+ 0.80697670... [se =| 


= 29°17'48.42" 


7. tan’ 0.8507 = 40.3878127...° 9. cos7!.5 = 60° 
= 40° +0.3878127...° = 60°0'0.00" 


= 40° +0.3878127...° “ 10. tan” 2 


= 40° +23.2687642...' meassoeet68... 


= 40° +23'+ 0.2687642...' = 63° +.4349488... (©) 
= 40° +234 02687642. | = 63° +26.0969293...' 
= 63°+26'+ 0. 93... 
oo. 63° +26'+ 0.0969293 it 
Ao =63°+26'+ 0.0969298...( $7 
8. sin! 0.0512 =2.9348271...° 1 
= 2° +0.9348271...° = 63°26'5.82" 
60 


=2°+0.9348271... | 2 


= 2° +56.0896266...' 
= 2° +56'+ 0.0896266...' 


=2°+56'+ 0.0896266..{ © 
= 2°56'5.38" 
Exercises 11.6 Pages 304-308 
1 B sin ZB = 164 
219 
SE sin ZB = .748858... 
sin! .748858...=48.4915...° 
3 {60 
A Ter Cc ZB = 48° +.4915... ES 
ZB=48°29 
17.78 
24.65 ft. tan ZA =1.386389... 
tan '1.386389...=54.19715...° 
Ê PET SE . ZA =s4s.19715...{ 2} 
ZA = 54°12! 
3 cos ZB = cat 
B 500 
cos ZB =.314 
0 cos”! .314...=71.69954...° 
157 ft. 60 
ZB= 71°+.69954..{ 0) 
A Cc 1 
ZB = 71°42' 
15.6 
2. mo 
4. sin 173 
B sin ZA = .901734... 
a sin .901734... = 64.38695...° 
se 15.6 ft 60' 
Heh i ZA = 64° +.38695...° ae 
A Cc ZA = 64°23' 


(continued) 
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Exercises 11.6 Pages 304-308 (continued) 


24.53 
5. £ cos ZB = ae 
A 36.47 
mo; 24.53 ft. cos ZB = .672607... 


cos !.672607... = 47.73135...° 


ZB=47°+ 7135. 450) 


A C ! 
ZB = 47°44! 


x 
tan 40°36'= — 
an 30 
és 

0 


0 |= 
60 | 8 


tan 40.6° = ss 


8 

(tan 40.6°)(80) = X 
(.857103...(80) = x 
68.6 ft.= x 


Q 


80 ft. 


BC 

528 

tan} 35° + est LS 
60 


ae tan 35°24'= 


(tan 35.4°)(528) = BC 
528 FL A (.71066...)(528) = BC 
375.2 ft.~ BC 


34.75 
B sin ZA =.58992... 


sin! .58992...= 36.15190...° 


20.5 ft. 60' 


£A=36°+.15190..{ 92) 
A c ZA = 36°9' 


9. g C1 E sin 05 ee 
(& 
(sin 65°)(c) = 25 
25 
C=— 
25 yd. sin 65° 
c 25 
Cc = — 
.906307... 
c = 27.6 yd. 
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10. ZB = 90 -50°30'= 39°30! 


A 
tan 50°30'= = 
b c 3 © 
tan} 50° + a = 20 
60 b 
5 tan 50,5° = 2 
Cc x B an 50.5 D 
(tan 50.5°)(b) = 25 
ped es eee 
tan 50.5° 
25 
; 25 OE 
sin 50°30'= — 1.21309... 
c b= 20.6 
(sin 50.5°\(c) = 25 
25 
C = ———_ 
sin 50.5° 
2 
C= — 
.771624... 
c= 32.4 
1 ‘i ZA =90-35°20'= 54°40' 
tan ZA = tan 54°40'= wi 
2 48 
48 ° 
tangas «|e 
60 48 
4 a 
C B tan 54.666...° = — 
a a 48 


(tan 54.666...°)(48) =a 


(1.410609...(48) =a 
67.7=a 


sin 35°20'= si 
Cc 


si 35° 20 ss 
60 Cc 


(sin 35.333...°)(c) =48 
48 
c= — > 
$10 35:3335 
48 


w 578332... 
282.0 


(continued) 
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Exercises 11.6 Pages 304-308 (continued) 


ise ZA 200-857 01 


als 


(ans 7e 


c (tan 57°)(76) = b 
(1.53986...)(76) = b 
117.0=b 


COS ST Hé 
G 
(cos 57°\(c) = 76 
76 
C =——_— 
COS 57e 
76 


NT VTT 
c=139.5 


13. ZB =90-—25°15'= 64°45! 


tan 25°15'= 4 
85 
(4 [e) 

85 tan El ee 
60 85 
cl à B tan 25.25° = + 
85 

(tan 25.25°)(85) =i) 


(.471630...)(85) =a 
40.1 = a 


Cos2541S = GE 
C 
(cos 25.25°)(c) = 85 
85 


GCG =“ 
COS 2525 
85 


~~ 904455... 
c = 94.0 
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14. ZA =90-67°10'=22°50! 


A tan ZA = tan 22°50'= -%_ 
100 


| ë tan 250400). 4 
100 60 | 100 


(tan 22.8333...°)(100) =a 


cu B (.42104...100=a 
42.1=a 


cos 22°50'= Nol 
C 
(cos 22.8333...°)(c) =100 
100 


Lens 29,8333. 
100 


921637... 
c=108.5 


15. ZB =90-63°30'=26°30 


A sin 63°30'= 
aor 
F0 
63° + = 
sn(oa°43 2") 250 
sin 63.5° = —— 
cu a 


Ge 63. 5°)(250) = a 
(.894934...)250) = a 


233 ea 
cos 63°30'= és 
250 
(cos 63.5°)(250) =b 
(.446197...)(250) =b 
111.5=b 
16. ZA = 90 —76°20'= 13°40 
À 
cos 76°20'= —— 
b 20° a 
Boag ae eee 
co 60 | 340 
Es 
“ a * on 008 76:333..° = —— 
(cos 76.333...°)(340) =a 
(236272...(340) = 
80.3~a 
b 
sin 76°20'= ——— 
sli 340 


(sin 76.333...°)(340) = b 


(.971686...(340) =b 
330.4=b 


(continued) 
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Exercises 11.6 Pages 304-308 (continued) 


17. ZB = 90 —72°45'=17°15' 
A 
tan 72°45'= 14 
b € 45°) 124 
tan 7 2°) = ——— 
af 60 | b 
c = 124 BOW Ais 251 5° = wet 
(tan 72.75°)(b) =124 
121 
~ tan 72.75° 
121 
~ 3.220526... 
b = 38.5 
ho 
C 
(sin 72.75°\(c) =124 
124 
C = —— 
Sin 2752 
mn n01 
955019... 
c=129.8 
18., ZB = 90-71°50'=18°10' 
sin 71°50'= —* 
32.6 
ole ee 
60 32.6 
B 
a 


sin 71.833...°= 5 

(sin 71.833...°)(32.6) =a 
a 

a 


(.950153...)(32.6) = 
31.0 


ul 


COMMISE 
32.6 


(cos 71.833...°\(32.6) = b 


(311782: )320187 
102-5 
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19. ZA = 90 — 68°12'= 21°48' 


tan ZA = tan 21°48'= -%_ 
; 14.5 


ta 214 + ee 
60 14.5 


Bone. 


(tan 21.8°)(14.5)=a 
(.399971...)(14.5) = a 


5.8=a 
cos 21°48'= 14.5 
LE 
(cos 21.8°)(c) =14.5 
_ 14.5 
cos 21.8° 
14.5 
¢=— 
928485... 
c=15.6 
20. tan 52°=-* 
(tan 52°)(120) =x 
x  (1.279941...)(120) = x 
153.6 ft.=x 
120 ft. 
21. tan 48°12'=—>— 
506.3 
12° x 
c 48°+— |= 
an 60 | 506.3 
 48°12' tan 48.2° = —~ 


P 
Sc (tan 48.2°)(506.3) = x 
(1.118439...) 506.3) = x 
566.2657... yd.= x 
(566.2657...)(3) =1698.8 ft. 
% A a 
22. és tan 50 = 150 
8 (tan 50°)150) = X 
à (1.191753...)(150) = x 


178.8 ft.= x 


(continued) 
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Exercises 11.6 Pages 304-308 (continued) 


43 
23. L lan 250 Da 


X 
(tan35°)(x) = 555,5 
555.5 


‘ys sss 


x tan 35° 


5555 


7 700207. 
x = 793.3 ft. 


œ 


24. tan 50° = 1800 
Ke 
(tan 50°)(7C) =1800 
_ 1800 
tan 50° 
1800 


‘y 008T 


T lc SECTE 


TC ~1510.4 ft. 


25. tan 10°42'= eo 
x 


42° 66.25 
tan] 10°+— |= 

66.25 ft. 60 x 
66.25 


\ 10°42' tan 10.7° = 


X 
(tan 10.7°)(x) = 66.25 
66.25 


* tan! Os72 


66.25 


x = —— 
.188951... 


x = 350.6 ft. 


sin 69°30'= —*~— 
71.5 


Bilege ee es 
60 71.5 


sin 69.5° = —~— 


71.5 
(sin 69.5°)(71.5) 


= X 
(936672...) 71.5) = x 
67.0 ft. = x 
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27 tah 43°1 Gis oe 
25.5 
Lagan age ee 
60 25.5 
a ee BC 
A 55 ft C tan 43.2666...° = 355 
(tan 43.2666...°)(25.5) = BC 
(.941254...)(25.5) = BC 
24.0019... ft.= BC 
cos 43°16'= — Pole = AB + BC 
: + Pole = 35.01921...+ 24.0019... 
(cos 43.2666...°)(AB) = 25.5 Soon 
L 25.5 
cos 43.2666...° 
“20255 
stil... 
AB =35.01921... ft. 
28. tan 46°42'= 142 
Re A BC 
tani doops EL 
60 BC 
tan 46.7° = 142 
BC 
ca (tan 46.7°)(BC) = er 
C B Be oe 
tan 46.7° 
er: 
~ 1.061174... 
BC ~133.8 ft. 
R PO 
f tan 32°18'= + 
rae ne 
yd. ° 
ta ape A aoe 
e 60 350 
P PQ 
Time 
tan 350 
(tan 32.3°)350 = PO 
(.632173...(350) = PQ 
221.3 yd.= PO 
30. 4 tan 20°24'= — 
S4o\ HAS 
20°+— |= 
an 60 | 440 
tan 20.4° = Es 
Ae a s 440 
ie (tan 20.4°)(440) = AS 
| (.371896...(440) = AS 
163.6 yd. ~ AS 


(continued) 
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Exercises 11.6 Pages 304-308 (continued) 


31. 


a 

a 

> 
ni 5 560) 


x 


250 ft. 
ZA = 50°47! 


cos ZA = a 
25 


COSIZA 84 
cos !.84 = 32.85988...° 


ZA = 32°+.95088.. 92) 
ZA = 32°52! 


33. A 


25 ft. 


21 ft. 


tan 38°18'= 


34. sia 
2 

uma a 
82 

x 


tan 38.3° = — 
82 


(tan 38.3°)(82) = X 
(.789752...(82) = x 
64.8 ft.= x 


tan 36°24'= Ce 
800 


nf 36° 24 |- AG 


35. B 


60 | 800 


tan 36:4° = pe 
800 


(tan 36.4°)(800) = BC 
(.737263...)(800) = BC 
589.8 yd. ~ BC 


| 
# 800 yd. 
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taf 15°42 


tan 15.5° = 
X 
(tan 15.5°)(x) = 65 


32. CAN A 206372 
250 | 
306.375 ft. tan 4112255 
tan !1.2255= 50.785779... 
A ZA = 50°+.785770.. À 


65 


tan 15°30'=— 


60 3e 


65 


Xx 
RS 


65 


oi tan 15.5° 
65 


FT 57730401 
344 EL. 


) 
1e 


sin 62°20'= * 
8 


x si 62° + 20 ee 
60 | 83 
in'62.333...°= 


83 
(sin 62.333...°)(83) = x 


(.885663...)(83) = x 


73.5 flex 
37. tan 21°48'= hag 
21°48' © 
ta 945422 = do 
60 x 
LE tan 218- 


x 
(tan 21.8°)(x) =75 
21°48! / 75 


x= ———— 
tan 21.8° 


tan 15°18'= > tan 20°48'= 82 
AD 
ta 15 ME ta 20° + +8 ne 
60 }) AD 60 ) BD 
anis. = =. tan 20.8° = oo 
BD 
(tan 15.3°)(AD) = 85 (tan 20.8°)(BD) = 85 
beet: ea BS 
tan 15.3° tan 20.8° 
ho. Der, 
27356... 379864... 
AD = 310.7076... ft. BD = 223.7640... ft. 


distance between boats = AD+ BD 


= 310.7076...+ 223.7640... 
= 534.5 ft. 


(continued) 
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Exercises 11.6 Pages 304-308 (continued) 


39. 
190 ft. 100 ft. 
\ 19°40' 
A 
100 100 
tan 12°36'= —— tan 19°40'= — 
an à an BC 
tan 12° +20 nee ta 19° + 40 = 180 
60 AB 60 BC 
tan nee tan 10 6600 ome 
AB 
(tan 12.6°)(AB) =100 (tan 19.666...°)(BC) =100 
: 100 BC = 100 
tan 12.6° tan 19.666...° 
” 100 BC= 100 
9223526... 297395. 
AB = 447.3742... ft. BC = 279.8019... ft. 
distance between towers = AB+ BC 
= 447.3742...+ 279.8019... 
AD Ie tt. 
Exercises 11.7 Page 310 


The angle 210° is in the 3rd quadrant. The angle 150° is in the 2nd quadrant. 
210° —180° = 30° 180° — 150° = 30° 
sin 30° = ; cos 30° = 3 
sin 210° = r. (y is negative) cos 1502 =" (x is negative) 
CLR cos 150°= 1 
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The angle 225° is in the 3rd quadrant. 
225° -180° = 45° 


tan 45°=1 
tan 225°=~ (x and y are negative) 
x 
tan 225° =} 


The angle — 60° is in the 4th quadrant. 
From the diagram, the angle with respect 
to the x-axis is 60°. 


cos 60° = z 
2 
(x is positive) 
x 
2 


cos 300° = iad 
r 


cos 300° = cos(-60°) = 


10. 


11. 


12. 


. Sin 237° = -0.8387 


sine =? and y is negative for 3rd quadrant angles. 
r 


. cos 315°=0.7071 


+ : a 
cosine = —and x is positive for 4th quadrant angles. 
r 


. tan 113° = -2.3559 


tangent = Zand x is negative for 2nd quadrant angles 
x 


while y is positive. 


. cos (-100°) = -0.1736 


x À 
cosine = —and x is negative for 3rd quadrant angles. 
r 


. sin 420° = 0.8660 


sine = and y is positive for 1st quadrant angles. 
r 


tan 222° = 0.9004 
tangent = > and both x and y are negative for 
x 


3rd quadrant angles. 
cos 23.56° = 0.9166 


cosine =? and y is positive for 1st quadrant angles. 
r 


tan (-46.89°) ~.-1.0682 
tangent = Z'and y is negative for 4th quadrant angles 
À 


while x is positive. 
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Exercises 11.8 Pages 313-314 


sing sinf siny 


a b Cc 
sina sin B 
Gob 
sin 76° _ sin 30° 
a 45 
(4.5)(sin 76°) 
| sin 30° 


(4.5)(.97029572...) 


(5) 


a =8.7326615... = 8.7 
a+ B+y =180° 
y =180°-a-B 
y =180° — 76° — 30° 
y =74° 
sin B siny 
be 
sin 30° sin 74° 
ee 
… (4-)(sin 74°) sina sinfB siny 
sin 30° 2. 7 a b a vi 
a (4.5)(.96126169...) b sn siny 
(5) ; Mes, a 
c=8.6513552... = 8.7 sin 127° _ sin 18° 
je 
_ (12)(sin 18°) 
4 sin 127° 
_ (12)(.30901699...) 
(7986355...) 
c= 4.6431743...~ 4.6 
a+B+y=180° 
B=180°-a-y 
B =180° -18°-127° 
B=35° 
sin & sin B 
NAT 
sin 127° _ sin 35° 
ee 
_ (12)(sin 35°) 
sin 127° 
_ (12)(.57357643...) 
(roses) 


b=8.6183461...= 8.6 
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a b Cc 
sinB siny 
fe 
sin 55° _ sin 25° 
b 39m 
: , _ 39m\(sin 55°) 
sin 25° 


, - 39m).81915204... 
(42261826...) 
b=75.592875...m = 75.6m 
a+fB+7y=180° 
a=180°-B-7y 
o =180°- 55° 25° 
a = 100° 
sing siny 
dee da 
sin 100° _ sin 25° 
a 39m 
. - B9m)(sin 100°) 
sin 25° sing sinf siny 
_ (39m)(9848077...) Pais be. 26e 
(42261826...) y sina _siny 


a = 90.879892...m = 90.9 m a c 
sin 46° _ sin 107° 
fre te 
_ (12ft.)(sin 107°) 
| sin4é 


(1281.).9563047.. 
CEE —— 
(71933980...) 
c=15.953040...ft. = 16.0ft. 


a+B+7=180° 
B=180°-a-y 
B =180° — 46° -107° 
B=27° 
sinœ siny 
ae © Sen 
sin 46° _ sin 27° 
ihe ory 
me (12 ft.)(sin 27°) 
: sin 46° 


_ (12ft..45399049...) 
(71933980...) 
b =7.5734527...ft. = 7.6ft. (condniied) 
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Exercises 11.8 Pages 313-314 (continued) 


b* =a* +c’ -2ac cos B 


b= Ja? +c? -2ac cos B 


b= Van +(6.5) —2(4.7)(6.5) cos101° 
b= 8.7177078...~ 8.7 
sin@ _ sin B 
a b 
sin @ sin 101° 
47 8.7177078... 
(4.7)(sin 101°) 
8.7177078... 
sin a =.52922716... 
a =sin™ 52922716... 
a = 31.953252...° = 32.0° 


sin @= 


a+ B+yv=180° 
y =180°-a-B 
vy =180° — 31.953252...°-101° 
7 = 47.046747...° =~ 47.0° 
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sin f siny 


b ec 
sin B _ sin 110° 
24.8 65.0 
(24.8)(sin 110°) 
65.0 


sin B= 


sin 6 =.35852887... 


B=sin '.35852887... 
B = 21.009876...° = 21.0° 


a+ B+y=180° 
a =180°- B-y 
a =180° —21.009876...°—110° 
a = 48.990123...° = 49.0° 


sing@ siny 


a C 
sin 48.990123...° _ sin 110° 
a re 
_ (65.0)(sin 48.990123...°) 


sin 110° 
= 521966011252 


b=25.4 m 


c? =a* +b? Jah cosy 

2ab cosy = a? +b* - c? 
a bec 

2ab 
ve (25.9m) +(25.4m) -(15.0m) 

2(25.9m)(25.4m) 

cosy =.82918098... 

7 =cos'.82918098... 


7 = 33.985303...° = 34.0° 


cosy = 


2 


b? =a? +c? -2ac cos B 
2ac cos B = a? + c? -b? 
asec’ —p* 
2ac 
(25.9m) +(15.0m) —(25.4m) 
2(25.9m)(15.0m) 
cos B = 32258687... 
B =cos™'.32258687... 
B=71.180559...° = 71.2° 


cos B = 


2 
cos B = 


a+B+y=180° 
a=180°-B-y 
a =180° —71.180559...° — 33.985303...° 
a = 74.8341369...° = 74.8° 


a=65.0 ft. 


a? =b? +c? -2be cosa 


2bc cosa = b* +c? — a? 


b? +c’ -a’? 


Cosa = 
2bc 
2 2 2 
2(109 ft.)(145ft.) 


cos a = .90733944... 


a = cos! 90733944... 
a = 24.8597658...° = 24.9° 


b? = a? +c? -2ac cos B 

2ac cos B = a? + c? -b’ 
a +c = 

2ac 

2 2 2 
Rae (65.0ft.) +(145ft.) -(109ft.) 
2(65.0ft.)(145 ft.) 

cos B = 70923076... 

B = cos ".70923076... 

B = 44.8276369...° = 44.8° 


cos B = 


a+B+y=180° 
y =180°-a-B 
7 =180° — 24.8597658...° —44.8276369...° 
y =110.312597...° =110.3° 


(continued) 
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Exercises 11.8 Pages 313-314 (continued) 


-E 


ZABC = 30° + 90° + 20° = 140° 
AC? =(AB) +(8c) -2(AB\BC) cos ZABC 


AC = (AB) +(BC) —2(AB)(BC) cos ZABC 


AC = (5.0 mi.) +(6.0 mi.) —2(5.0 mi.)(6.0 mi.) cos 2140° 


AC =10.34225... mi. = 10.3 mi. 
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10. 


neg G1 eae 


c? = a? +b’ -—2ab cosy 
2ab cosy =a? +b* —c* 
a?+b? =c 
2ab 
(10in.) +(12in.) -(8in.) 
2(10 in.)(12 in.) 


cosy = 


COS y = 


cosy =.75 
ys cos! 75 
7 =41.409622...° = 41.4° 
b? = a? +c’ —2ac cos B 


2ac cos B = a? +c?—b 


2 2 2 
a = +c-—b 
2ac 
Au m2 A 
2(10in.)(8 in.) 
cos p= "125 
B=cos'.125 
B = 82.819244...° = 82.8° 
a+ B+y =180° 
a =180°-B-y 


a =180° — 82.819244...°-41.409622...° 
O@ =53.7711336)..° 2535.8" 


Check for Progress Page 314 


1. an 12-30 tn 12° 2 Ja 2217 de 


2. cos”!(.4942) = 60.5015509...° 
= 60° +.5015509...° 


= 60°+ 5015508..°( $2} 


ue 6°30'=6°+ 20 =6.5° 
60 
24° h 
3. 32°24'= si of CR t 6.5° = 
sin ss: + 30 5358 an 3000 


h = (3000ft.) tan 6.5° 
h = 341.806824...ft. = 341.8 ft. 
| height above street ~ 341.8ft.+ 5ft. ~ 346.8ft. 


4. tan (1962) =11.1004303...° 
=11°+.1004303...° 


=1 1°+.1004303..-( 92 


° 


~11°6' 
5. 
5 o 
ee 32°24'= 32° 4 24 = 32,4° 
60 
(5 : 
a=tan (= = 22.6198649...° tan 32.4° = 
12 2mi. 
a = 22°+.6198649...° x=(2mi.)tan 32.4° 
a =22°+ 6198649..{ 60 x =1,26923859...mi.(5280) 
l x = 6701.57978...ft. = 6701.6ft. 
a. = 22°37' 
6. cos 22.6198649...° =.923076923... ~.9231 
és 2261086490 = 12 
x 
= 12 
| cos 22.6198649...° 


eS 
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Check for Improvement Page 315 


1. sin '(.3462) = 20.2550654...° 
= 20° +.2550654...° 


= 20° +.2550654.."( 22} 
= 20° 15 


2> tan s°30'= (+2 Jos 
60 
3. tan '(1.6323) = 58.50701112...° 
= 58°+.50701112...° 
=58°+.50701112..°( 22} 
= 58° 30! 


4. cos gg cos 42r4 8 |. .7396 


x 
tana = — 
DX 


Q= ian( 4] = 26.5650511...° 
a = 26° +.5650511...° 

a = 26° +.565051 alle 

a = 26°34! 


6. sin 26.5650511...° =.447213595... = .4472 
6 


y 


sin 26.5650511...°== 
y 
D = + 

sin 22.5650511...° 


y =13.4164078...<13.4 


y 
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O° 


24 
21°24'=21°+— =21.4° 
60 


2 
os 21.4°== 
COS L 


pr 
~ cos 21.4° 
b = 2.14809892...mi.(5280) 
b=11,341.9623...ft. ~ 11,342.0Ft. 


SE as DD 


__ 9.08 


ZCAB = 90° -9° = 81° 
BC 

90ft. 

BC =(90ft.) tan 81° 

BC = 568.237636...ft. ~ 568.2 ft. 


(yoy owl Oe 


For Experts Only Page 315 


1. tan 122°30'= war 122° 32 |. -1.570 
60 
2. cos”!(.600) = 53.1301023...° 
= 53°+.1301023...° 
= 53°+.1301023..°[ 60) 
~ 53° 8! 


3. cos”!(.600) = 53.1301023...° 
= 53°+.1301023...° 


=53°+.1301023..°{ ©) 


= 53° 7.8061412...' 
= 53° 7'+ .8061412...' 


= 53° 7'+ 8061412..(] 


~ 53° 7' 48,37" 
B 
4. 
20 J 
A ; C 
62°30'= 62+ = 62.5° cos 62.5° = 
FPT ae b =(20mi.)cos 62.5° 
20mi. b =9.2349744...mi. 


a =(20mi.)sin62.5° 
a =17.7402166...mi. 
a+b =26.9751889...mi.~ 27.0mi. 


(continued) 
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For Experts Only Page 315 (continued) 


6. e 
1495 
AK—— 600 ft. —IB x C 
20°30'= 20.5° 
Let z= height of the pole #2°3'= 12,05" ZABP =180° —20.5° =159.5° 
Consider ABCP 14°57'=14.95° ZCPB = 90° —20.5° = 69.5° 
tan 20522. ZAPB = 180° —(12.05° +159.5°) = 8.45° 
ie ae ae: ZPAQ = (14.95° -12.05°) = 2.9° 
Consider AACP ZAPQ =180-(8.45° + 69.5°) =102.05° 
tan 12.05° y ZPQA =180 -(102.5° + 2.9°) = 75.05° 
an 3 = : 
600+ x AAPB: 
y = (600+ x) tan 12.05° sin 1595). Sin 846° etre 1 40 0404 
Therefore, x tan 20.5° = (600+ x) tan 12.05° AP 600 à ‘ 
xtan 20.5° = 600 tan 12.05° + x tan 12.05° AAQP: 
x(tan 20:5°=tan 12.05°) = 600 tan 12.05° sin 75.05° _ sin 2.9° PO = 74.879464... 
600 tan 12.05° 149.94048.. PO 
PNR de PQ = 74.9 ft. 


(tan 20.5° - tan 12.05°) 
x = 798.432876...ft. 


AC = 600+ x =1398.43287... ft. 
Consider AACQ 


tan 14.95° =. 3 PT 
1398.43287...ft. 


y+z=(1398.43287...ft.) tan 14.95° 
y+z=373.401284...ft. 


Consider ABCP again 


MODO ——— 
798.432876...ft. 


y =(798.432876...ft.) tan 20.5° 
y = 298.521820...ft. 

Therefore, z= 373.401 284...ft.—298.521820...ft. 
z= 74.879464...ft. = 74.9 ft. 
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Exercises 12.1 
1. 


Exercises 12.2 
i 


3. 


Unit 12—Statistics and Probability 


Page 321 


82, 79, 65, 95, 60, 85, 90, 85 
60, 65, 79, 82, 85, 85, 90, 95 
mean = 80.125 = 80.13 
median = 83.5 

mode = 85 


- 98, 90, 100, 98, 105, 90, 91 


90, 90, 91, 98, 98, 100, 105 
mean = 96 

median = 98 

mode = 90, 98 


aad 220, 27721 


211 215,217 220 
mean = 215.75 
median = 216 
mode = none 


. 17, 24, 34, 24, 23, 26, 28, 20, 24 


17, 20, 23, 24, 24, 24, 26, 28, 34 
mean = 24.444... = 24.44 
median = 24 

mode = 24 


wise, 1121011118 1.18 1.9, 1.11 


134, 11, 1.12. 1.15, 1.6, 181819 
mean = 1.44875 =1.45 

median =1.375 =1.38 

mode =1.8, 1.11 


. 46, 51, 52, 65, 42, 61, 50 


42, 46, 50, 51, 52, 61, 65 
mean = 52.428... = 52.43 
median = 51 

mode = none 


Pages 323-324 


64, 70, 78, 85, 90, 92, 98, 100 
mean = 84.625 = 84.63 

range = 36 

On. =12.993...% 12.99 


. 87, 84, 78, 89, 82, 85 


mean = 84.1666... = 84.17 
range =11 
On = 3.8686... = 3.87 


40.2, 39.3, 34.3, 40.5, 38.1, 39.0, 39.8 
mean = 38.742... = 38.74 

range = 6.2 

C4. e2 115.8212 


7. 
8. 


10. 


11. 


12. 


4. 


5x87=435 


7x82=574 
+100 
674+8= 84.25% 


. present sum of scores = 91.5x 3 = 274.5 


desired sum of scores = 93 x 4 = 372 
372 —274.5=97.5 
Test score > 97.5% 


desired sum of sales =125x5=625 


present sum of sales =140 +132 +90+125 =487 


625-487 =138 
amount sold Friday = $138 


desired sum of hours = 8 x 4 = 32 


32-1 ; = 305 hours practiced 


desired sum of times = (7 0 =43min. 


present sum of Hines Te die Tee 


60° 60.160 
Pg een yy a 
He 


142-4 I= 722 = 7 min. 2.5 seconds 
60 60 


9.6, 7.1, 6.5, 9:9, 9.5; 9.6 
mean = 8.7 

range = 3.4 

On.) =1.4899... = 1.49 


. 65, 73, 88, 76, 82,35, 7310; 80 


mean = 71.333... 71.33 
range = 53 
Ga, 219 2545..815.25 


. 268, 260, 245, 320, 280 


mean = 274.6 
range =75 
On = 28.386... = 28.39 


55 


60 


(continued) 
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Exercises 12.2 Pages 323-324 (continued) 


i. 


Bo Ge, 9290.18.65) 04. 0, 13) 05, 9. mean=13.64 
12101385 20 99,16, 11; os; 5816 range =11 
mean =.79.7 O52 Sell 38 veer Dell. 
ee Mere 10. mean = 599.583...g = 600 g 
Fut" eS eek GO. =1:8862...8 < 208 

116 113,120, 115, 112; 121, 1180874119 115 The guideline was satisfied. 


mean = 116.6 
range =9 
C= a Ae 29S 


Exercises 12.3 Pages 327-328 
1 _(x-u) 
1..342-.298=.044  .298-.254 = .044 7. f(x) = e 2° 
.044+.022 = 2 .044 +.022 = 2 ov2n 
.342 = mean +20 .254 = mean —-26 ' pa 
; ; 2(1) 
95.5% of cereal boxes weigh between .254 and .342. f(x) = e 
( ; (1).y2x 
2. (/1.4=65.2 S632 65.2-59.0= 6.2 1 x 
71.4=meant+o 59.0 = mean-o Rue oe st à 
1 


384 


68.3% of car speeds lie between 59.0 mph and 71.4 mph. 
(.683)(91) = 62.153 = 62 cars 


. Since 99.7% of a normal distribution population 


lies between mean +36,there must be 30 between 
the mean and 121.94. 

121.94-118.4=3.54 

3.54+3 =1.18 AO) = ln ON, 


- 118.4—-117.22=1.18 119,58-118.4=1.18 


117.22 =mean-o 119.58 =mean+o 
68.3% of line voltages lie between 119.58V and 117.22V. 


- 100.0% — 4.5% = 95.5% 


Since 95.5% of a normal distribution population 
lies between mean +26, there must be 26 between 
the mean and 4.15. 


4.15-3.19=.96 
96+2=.48 0 =.48 kg 
| _(x-u) 
f(x) a e 20? 
OV27 
(un) 
f(x) = 2 2(1) 
(1)V20 
Tepe: 
V2r 


f(x) =.3989422... = 40 
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.3989422... 


.2419707... 


0539909... 


0175283... 


0044318... 


LE 


7 
| 


0044318 


0175283... 
.0539909 


° 


eee 


ee 


1295175 
2419707 
3520453 
3989422... 


eee 


3520453... 


.2419707... 


11293175... 


(0539909... 


0175283. 


.00443 18... 


Increasing the mean displaces the graph to the right 


(continued) 
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Exercises 12.3 Pages 327-328 (continued) 


1 zs 


e 2 
oV2n 


f(x)=— e 2h 


10. (a) f(x)= 


1 


f(x)= 
poser 


e 8 


—6 0022159... 
—4 0269954... 
—3 0647587... 
—2 1209853; 
—1 .1760326... 

0 .1994711... 

1 11760326. 

2 1209853... 
3 .0647587... 
4 
6 


0269954... 
00221597. 


(b) Increasing the standard deviation makes the graph more spread out. 


Exercises 12.4a Page 330 


1. n=3-2=6 types of carts 5. n=5-4-4=80 outfits 
2. n=3-5-2-2=60 types of salads 6. n=3-3-2=18 types of cones 
3. n=10-10 =100 ID numbers 7. n=2-2-2-3=24 ways 


4. n=26-10=260 ID numbers 


Exercises 12.4b Page 332 
a ee 


grt gy GNS 4 5} 


1. 3!=3-2-1=6 vs mea 2 ss 
Fe pur) 3! oe 
2. 5!=5-4-3-2-1=120 Hart 
! da 
3. 11=1 9. ere an 20 
Five ie emo 
aie, 30 ni CET 
5. 41e IT og 
(4-3) 1! 1 RTE 4 _4:3-2:1 4.3.2. on 
AFS = ——— = ——— = 
en ri (4-4) 0! 1 
6. = = =F 6 
3-3) oO 1 12, RSS AS 2a eae 
5! 5.4! Na (5-5) 0! 1 i: 
si 5h =—~ =— =5 
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Exercises 12.4c Page 333 


| | 
1. is Les om Le ea 


31(4-3) 311 1 
3! 3! 
31(3-3) 310! 
mes 
TC TE 
CE TS 
5\(8—5)!  5!-3-2-1 
Gem Oo 4 
31(7-3) 3-2-1-4! 


2: 3C3 = 


4. 8Cs = = 56 


5. ,C;= =35 


Exercises 12.5a Page 337 


1. P(1 red) ey 23 
10 


2. P(1 green) =— = 


2! 

10! 
3. P(2 white) = fin A als. 
Pre 10-9-8! 


2-1-8! 


4. P(2 dye eee. cae = 
C 


5. P(2 red, 1 green) = ee te 


3-21 5-4! 
211! 114! 
10-9-8-7! 

3-2-1-7! 


al, 

ai! 
10-9-8-7! 
3-2:1:71 

3C 17 _ 


7. P(1 spoiled, 1 good) = 
20 C2 


3-2-1 17-16! 

Pio iia. = 
4019-181 -— 
2-1-18! 


=>! _ 268421. 


190 


6:17 
190 


= ,2684 


6 


10. 


8. 


10. 


11. 


12. 


° 6C3 = 


. 6C2 = 


. P(1 yellow, 3 purple) = 


6! _ 6-5-4-3! 
3146-3)! 3-2-1-3! 
6 6-5-4! 
21(6-2)} 2-1-4! 
10! 
6!(10 — 6)! 
18! 
4108-4)! 
15! 15-14-13! 
2'(15-2)!  2-1-13! 


=20 


=15 


10-9-8-7-6! 


= ———— = 210 
6!:4-3-2-1 


_ 18-17-16-15-14! 
4-3-2-1-14 


1sC2 = =105 


3! 
310! 
20-19-18-17! 
3-2-1-17! 
.0009 


P(3 spoiled) = 
20 wae 


Genes we 
1140 
8 Ci: 6C3 _ 


204 
8-7! 6-5-4-3! 
1171 3-2-1431 8-20.160. 
20-19-18-17-16! 4845 4845 
4.3-2-1-16! 


S2 


—— =.033023...-.0330 
969 


P(3 red, 1 green) = == IT CRC 
20 C4 
Si gah Le 
Shed <> i ON 
20-19-18-17-16! 
4-3-2-1-16! 
fi Be .002063... 
969 


10580. 10 > 
4845 4845 


=.0021 


QG 4 3C2 = 


P(1 brown, 2 red) = 
15C3 


4-3! 3-2! 
113! 211! 
15-14-1312! 
3-2-1-12! 


x 423 


= 12 _ 996373... 
455 455 


5-4-3! 
21 
15-14-13-12! 
Wp ps 

0220 


Pit yallowe foe 
15C3 


æ ee =.021978... = 
455 91 
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= 3060 


= 0264 


Exercises 12.5b Page 340 


Hate 2 
10 10 5 


2 1 3 
2. P(whit 5)=—+—=— =.3 
(white or 5) De T0 10 


A 


+= 


10 1010 


4. P(white or 3)= +2 = + 22 a 
10-1040 


1. P(red or 41 ee 
10 


3. P(red or 3)= 


5. P(red or odd) = + À += 


me 


1 
6. P(whit — 
CS es 


7. P(white or blue) = 
AURAS SAUT DOTE LE 


— + =.1333,:#,13 
AE ER ET 


Exercises 12.6 Pages 344-345 


1. P(red and green with replacement) 


ES ges Pe: 
"10° 10 200 
2. P(white and green with replacement) 
ete tls 
10 10 10 
3. P(red and red without replacement) 
cig a — =.0666... = .07 
ait CNE 
4. P(white and white without replacement) 
eg = a =.0222...=.02 
10.9 245 


5. P(red and green without replacement) 
ae | 


=——- — — — = 1666... al 7, 
10 9 6 
6. P(white and green without replacement) 
ti || 
10 9 9 
7. P(white or green; and red with replacement) 
: 245 )3 2 
(10 10/10 100 
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10. 
11. 


Ue 


13. 


A I 


45. 45.15 7501 


8. P(red or blue) = ae 75 75 75 ] 


9. P(without red or without green) = 


30,55 30 _55_11_ 7333 _ 73 


75 075 SUIS 


10. P(without white or without green) = 
35, scie ae 1 


zou 75° 78 75 ei 


(PDO) ete 


5 
12. P(girl or 10A)=24 2-2 =2-.6 
13: P(Sarah or 10B)==4 a= 2-8 
14. P(Kim or boy) ==+ = 8 


. P(red or green; and white with replacement) 


(ss 
(10 10/10 25 


364 363 362 361 360 


. P(different birthdays) = —— =... —. 


365 365 365 365 365 
399 3508 E35 (ee 50 


Se Beso 18°. 
365 365 365 365 


P(same birthday) =1-—.8830518...=.1169481...~.12 


P(all works) = .99 x .93 x .97 x .88 =.78590... = .79 
100% 100.0% 100% 100% 100% 
- 5% = 90s) = 1% = 29509 
95% 99.5% 99% 98% 99% 
=,95 =.995 =99 = 080%=:09 


P(success) =.95 x .995 x .99 x .98 x .99 = .907910...~.91 


P(success) = (.95)(.95)(.95)(.95)(.95)(.95)... or .952° 
= 35848592... = .35849 


.900 = x?° 


291 000 = 20) x20 
99474582... = 
99475 = x 


Check for Improvement 


Check for Progress Page 345 
1. 2, 4,9,7,6,5,.3,2,1,10, 9, 4, 3,4 
1, 2, 2, 3, 3, 4, 4, 4, 5, 6, 7, 9, 9,10 
mean = 4.9285... = 4.93 
median = 4 
mode = 4 
. range =9 


On.) = 2.8679... = 2.87 


. present sum of scores = 86+ 93 +90+83+88 =440 
desired sum of scores = 90 x 6 = 540 

540-440 =100 

Test score = 100% 


250.4 ole => 
§.2+2.6=2 
31.2 =mean-20 


41.6—36.4= 5.2 
5.2+2.6=2 
41.6=mean+20 


95.5% of the voltage values lie between 31.2 and 41.6. 


5. n = 26:26 = 676 ID numbers 


Page 346 


$e 10.3, 2:4, 4.2; 9.0,.1.2, 0.9,:9.0,; 4.2,/3.9; 2.4, 5.8, 3,0 


1.2, 2.1, 2.4, 3.0, 3.6, 3.9, 4.2, 4.5, 5.0, 5.8, 6.5, 6.9 
mean = 4.0916... = 4.09 

median = 4.05 

mode = none 


. range =5.7 
On1 = 1.7650... = 1.77 


. actual sum of 6 tests = 86-6 =516 
desired average of tests: 


x =sum of 5 tests 


a _ 90 
x+95= 540 516-445=71 
x=445 Test #6 score = 71% 


. 99.7% of values fall between mean+ 30 

3.31 — 2.68 = 0.63 2.68 — 2.05 = 0.63 
0.63+3=.21 0.63+3=.21 
.21kg = standard deviation 


. n=4-5-5-4=400 ways 


10. 


7! 

(7-3) 
HORS A 

31(7-3) 3-2-1-4! 


à 7252604 
= 


À 210 


° 1C3 = 


8. P(2 red) = 5©2 = 
902 
5-4-3! 
RIRE 9777. = 28 
9-8-7! 36 18 
2-1-7! 
9. P(red and green with replacement) 
5 4 20 
=—-—=— =,246913...=.25 
9.9 81 
10. P(red and green without replacement) 
FD Oe NP Lbai77 Kt .O8 
9-8 272 18 


11-10-9-8-7:6-5-4-3-2-1! 


une 7 = 39,916,800 
TOR 
ate vet etl 
. P( yellow and 1 soo eh “si _ 
gC? 
3-2! 5-4! 
121 4! 4! : 
Ah 2h el By te aw Lars Spy 7710 Les 
8:76) -b- 287 E28 
2-1-6! 


. P(yellow and yellow without replacement) 


eae rer 

Sh 28 
P(yellow and yellow with replacement) 
ee a TANG ee TA 

8 8 64 
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1. Answers will vary. As examples, 


5! 1 Pes a 
ORE eal re re oe 
ah dl EA 
fear THEN VS GT 
3130 she 30-29! _ 30 _ 49 
at TA ia | lm ÉTÉ CT Tee 
(c) 5C3 =5Cs_3 6 C2 = 6C6-2 10C9 = 10C10-9 


5! 5} 6-5-4! 6-5-4! 10-9! 10-9! 
Se c131e" OVA MeO ON) cow 
5-4-3! 5-4-3! 6-5-4! 6-5-4! 10=10 
Die Mali 3tew Ded Ale 541-221 

10=10 15=15 


2. P(red and green; or green and red without replacement) 


ls | (3 à] om as HU © 
GS) es). 10, MST LS 15 


3. P(t red and 1 green) = 20134 - 
6&2 
21 3-2 
ie 2 
5 
2-1-4! 


The probability of removing certain balls 
at the same time should equal the sum 

of the probabilities of removing separately 
the same balls in different orders 

without replacement. 


4. P(red or 2; and green or odd with replacement) 


-(2+2-1) (344-2) 21 8-5 « 41666,..0.42 
6 6 16) 6:65 6).2.6 te 


390 Algebra 2 Solution Key 


SP bide ee ot oe oes 361 | 972 
YS) = 365 365 365 365 nae 


P(same birthday) = 1—.972864...= 027135... =~ .03 


097 SOO 301.300 
365 365 A Re 


P(same birthday) =1-.8830518...=.1169481...+.12 


359 358 357 356 355 354 353 352 351 _ 008 
365 365 365 365 365 365 365 365 365 — es 


P(same birthday) =1-—.747098...=.252901...=.25 


—_. ———— . ——— 


a es 


2031309 365 .365 365 365 365 305365 
350 349 348 347 346 

SS = -88856 1... 

365 365 365 365 365 


P(same birthday) =1-—.588561...=.411438... =.41 


Probability 


Class size 


The probability increases very rapidly since there are many 
more possible ways for any two people to have the same birthday 
when the class size is larger. No, the probability would not keep 
increasing rapidly since the probability can not be over 1.00. 

For large class sizes, the graph approaches 1.00, and for very 
large classes (of 366 and above), the probability equals 1.00. 
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